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OLIVIER  MODELS  REMODELLED. 

BY  PROF.  C.  W.  MAC  CORD. 

The  apparatus  wdth  which  the  Stevens  Institute  of  Tech- 
iiolog>'  was  provided  at  its  opening  in  1871,  included,  among 
those  things  specially  relating  to  descriptive  geometry,  a  small 
number  of  the  celebrated  * '  Olivier  Models  ' '  for  illustrating  ruled 
surfaces.  The  distinguishing  features  of  these  models  may  be 
thus  described  :  A  series  of  holes  is  drilled  in  a  rigid  piece  of 
metal,  along  a  line  representing  one  directrix  of  a  surface,  and  in 
each  of  these  is  secured  a  thread  or  fine  cord  of  silk  ;  these  cords 
run  freely  through  a  second  series  of  holes  in  another  rigid  piece, 
representing  the  other  directrix,  and  to  the  free  end  of  each  a 
small  weight  is  attached.  The  cords,  being  thus  kept  always 
taut  and  consequently  straight,  form  the  rectilinear  elements  of 
the  surface ;  and  by  making  the  rigid  directrices  adjustable,  so 
that  they  can  at  pleasure  be  placed  in  different  relative  positions, 
the  modifications  of  the  surface,  produced  by  varying  conditions, 
may  be  exhibited  in  a  ver>'  satisfactory  manner. 

This  is  a  simple  and  elegant  method  of  showing  the  forma- 
tion of  any  surface  upon  which  right  lines  can  be  drawn  ;  and  it 
affords  a  particularly  happy  means  of  illustrating  the  peculiarities 
of  warped  surfaces.  These  surfaces  are  universally  admitted  to 
present  greater  difficulties  than  any  others  to  the  student ;  who 
can  in  most  cases  gain  a  clearer  conception  and  a  l>etter  under- 
standing of  one  of  them  by  a  brief  examination  of  a  model,  than 
by  protracted  study  of  text  and  diagrams. 
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study  of  descriptive  geometry.  They  may  be  advantageously 
used  at  the  outset,  as  an  aid  to  the  requirement  of  familiarity 
with  the  methods  of  representing  abstract  magnitudes,  such  as 
lines  and  planes  in  space, — although  even  there  pictorial  repre- 
sentations will  often  prove  equally  effective.  But  they  will  be 
found  of  greater  utility  later  on,  in  cohnection  with  more  com- 
plex problems,  and  in  exhibiting  the  formation  of  warped  sur- 
faces. Nor  is  any  great  number  of  models  needed  to  render  all 
the  service  requisite  ;  indeed  their  best  sennce  is  to  illustrate  not 
particular  cases  or  minute  variations,  but  rather  general  princi- 
ples,— to  give  clear  ideas  of  features  common  to  whole  classes, — 
after  which  the  results  of  specialization  should  be  left  to  be  de- 
termined, as  reasonable  problems  in  the  direct  line  of  the  study 
of  the  science,  and  exercises  in  its  application.  From  this  point 
of  view,  the  original  collection  of  Olivier  models  was  sufficient 
in  number  ;  and  with  one  or  two  exceptions  they  were  judiciously 
selected. 

But  in  one  important  respect  they  were  all  radically  bad.  It 
is  a  reasonable  requirement  that  a  model  which  is  to  be  used  in 
the  instruction  of  students  of  mechanical  engineering,  should  be 
made  with  proper  regard  to  mechanical  proportion,  afford  at  least 
a  fair  example  of  judicious  construction,  and  give  evidence  of 
thoughtful  consideration  in  design.  In  these  particulars,  the 
models  in  question  presented  the  best  examples  of  bad  practice 
that  could  have  been  procured ;  one  after  another  they  broke 
down  repeatedly,  until  perseverance  in  repair  ceased  to  be  a  vir- 
tue, and  in  their  original  forms  they  became  utterly  unservice- 
able. The  materials  and  workmanship,  however,  were  of  the 
best ;  and  some  such  models  being  almost  indispensable,  it  was 
decided  to  employ  such  parts  of  the  old  ones  as  could  be  made 
available,  in  the  construction  of  new  ones  more  substantial,  more 
durable,  and  more  compact. 

The  first  of  these,  shown  in  Fig.  i ,  illustrates  the  Circular 
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lighter  and  more  compact  than  it  could  have  been  by  the  use  of 
weights  for  producing  the  required  tension. 

But  even  retaining  the  weights,  it  was  found  possible  toeffect 
a  great  saving  in  space.  In  the  original  models,  every  weight 
had  a  vertical  movement  equal  to  the  change  in  length  of  its  sus- 
pending cord.  By  making  use  of  pulleys  or  their  equivalents,  one- 
third  of  this  movement  wa.s  easily  made  to  answer  the  purpose  ; 
and  in  this  way  the  triangular  box  enclosing  the  weights,  in  the 


'•■■r     '.'.-lifh    ft' .  nt.Mifiifii , 
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model  of  tlic  Haralwlic  Hyperlxjloid,  Fis-  .^,  wasrcflncal  to  om- 
half  its  former  height.  The  weights,  of  course,  in  order  to  iiiuiu- 
tain  the  same  tension,  had  to  be  increased  in  i)r()portioii  to  the 
diminished  fall :  hut  not  to  a  total  anioiuit  greater  ihiui  the  weight 
of  the  other  half  of  the  Ixix. 

Obviously,  tlie  height  eould  have  been  still  further  reduced 
by  the  use  of  springs.  In  fact  a  model  of  this  surface  (now  in 
the  pos.session  of  Princeton  Univer.sity),  of  the  .same  }>:eneral 
dimensions  as  to  the  upper  i«irt,  was  made  some  twenty  j-ears  ago 


at  the  writors  -iigirL'-tiim.  In  that  iiioiiel  the  conis  were  wmhikI 
upon  iiarreU  omtaininj^  otiilcil  springs,  as  in  the  familiar  piickct 
tape  measures  :  and  all  these  were  easily  acconinnKlated  within  a 
hrjnfi\i-  iron  Iw.se.  almut  one-third  as  deep  as  the  ivoxlcn  Nix  -Ik-wii 
in  Fig.  ,-,. 

In  Fijf.  4  is  -iliown  the  recount  ructeii  nicxiel  of  two  intersect- 
ing cones  :  the  vertices  can  be  adjusted  at  differtiit  heights  ar.d 
at  different  distances  apart,  while  the  line  joining  those  vertices  is 
capable  of  rotating  through  a  limited  angle  about  a  vertical  axis. 
thus  modifjiiig  the  actual  forms  and  changing  the  relati\-e  po-^i- 
tions  of  the  cones.   Horizontal  helical  springs  are  here  substituted 
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for  the  weights,  as  in  Fig.  i  ;  these  are  contained  within  the 
rectangular  box,  which  is  hinged  to  the  base-board,  and  in  Fig.  5 
is  shown  turned  upon  its  hinges  in  such  a  manner  as  to  exhibit  its 
contents  and  give  .some  idea  of  the  arrangement  of  the  springs.  Its 
depth  is  three  inches :  and  it  is  merely  the  cover,  or  upper  part, 
of  the  original  box  containing  the  weights,  whose  depth  was 
eight  inches  additional.  In  space,  then,  a  great  saving  was  made, 
as  these  dimensions  plainly  prove.  Whether  the  design  of  the 
upper  part  has  or  has  not  lieen  improved  in  like  proportion,  it  is 
not  for  us  to  decide — bnt  it  is  safe  to  say  that  in  the  Parisian  origi- 
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which   accordingly  was  employed  in  stringing   up  the  models 
herein  illustrated. 

E\4dently,  cords  representing  the  elements  of  ruled  surfaces 
can  thus  be  stretched  through  holes  in  fixed  pieces  as  well  as  in 
movable  ones.  In  this  way,  some  obscure  relations  between  two 
or  more  surfaces  may  be  clearly  illustrated,  in  a  single  model, 
which  cannot  by  any  possibility  be  made  adjustable.  Thus,  the 
model  shown  in  Figs.  6  and  7,  exhibits  two  Hyperboloids  of 
Revolution,  tangent  to  each  other  along  a  rectilinear  element ; 
and  also  a  Parabolic  Hyperboloid,  normal  to  both  those  surfaces 
along  that  line  of  tangency.  The  elements  of  this  common  nor- 
mal surface  are  represented  by  cords  running  through  holes  in 
the  steel  rods  which  represent  the  axes  of  the  other  two.  It  is 
obviously  impossible  to  change  the  spacing  of  these  holes  ;  con- 
sequently the  model,  while  exhibiting  perfectly  the  mutual  rela- 
tions of  the  three  surfaces  as  determined  by  one  set  of  conditions, 
is  in  the  nature  of  things  incapable  of  being  modified  so  as  to 
satisfy  any  other  conditions.  But  this  inflexibility  does  not  in 
the  least  detract  from  the  value  of  the  model, — since  these  relations 
of  the  three  surfaces,  which  it  makes  clear  at  a  glance,  are  among 
those  which  are  proved  by  experience  to  be  most  difficult  of  ap- 
prehension. In  fact,  in  regard  to  the  practical  application  of 
these  surfaces  in  mechanism,  this  model  may  rightly  be  con- 
sidered the  most  useful  of  all  thOvSe  which  have  been  descril>ed. 
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• 

the  commutator,  thus  insuring  the  constancy  of  the  **  neutral" 
point. 

The  **  mains'*  lead  from  the  dynamo  to  the  **  bus-bars  "of  a 
marble  switch-board  ;  being  controlled  by  a  double  knife  switch. 
From  the  '*  bus-bars,"  mains,  controlled  by  a  double  knife  switch, 
lead  to  ten  pull-switches,  each  controlling  ten  lights. 

The  **  lights  "  are  banked  on  a  swinging  board  in  the  win- 
dow and  there  is  also  a  "  pilot  "  light,  across  the  brushes  of  the 
d3mamo. 

Each  of  the  two  main  circuits  and  of  the  ten  small  circuits, 
is  protected  by  fuses. 

A  Weston  ammeter  is  on  circuit  from  the  dynamo  and  a 
Weston  voltmeter  is  across  the  *'  bus-bars." 

The  shunt-field  of  the  dynamo  is  controlled  by  a  rheostat  on 
the  switch-board. 

INDICATORS. 

The  indicators  are  the  new  form  Tabor,  the  spring  207 
lbs. ,  as  connected  by  a  Crosby  testing  set.  For  a  reducing  mo- 
tion a  '  *  Bromble ' '  pulley  was  used. 

The  * '  Explosion ' '  recorder  designed  and  built  by  the 
writers,  will  be  very  easily  understood  by  reference  to  the  cut  on 
page  19. 

It  is  simply  an  indicator,  whose  piston  area  is  one-quarter  of 
a  square  inch,  to  reduce  the  shock  of  the  explosion  which  moves 
the  figures  or  dials  of  a  revolution  counter  instead  of  a  pencil. 

The  electrical  instruments  are  the  Weston  standard  and  were 
accurately  standardized  at  the  electrical  laboratory  of  the  Insti- 
tute. 

THE  TABLES. 

The  following  tests  contain  the  data  taken  at  the  engine  ; 
the  averages  for  each  test,  and  a  table  of  comparison  of  costs  at 
different  loads. 
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TEST  I. 


No.  of 

Rev.  of 

Card. 

Engine. 

I 

280 

2 

284 

3 

280 

4 

280 

5 

280 

6 

280 

7 

276 

8 

280 

9 

272 

lO 

280 

II 

272 

12 

270 

13 

264 

14 

268 

15 

268 

i6 

272 

17 

264 

Explo- 
sions. 


434553 


Gas 
Meter. 


9620 


B       •       •      •       • 


450619 


Volts. 


IO163 


115 
112 

108 

1 10 

115 
112 

112 

109 

108 

107 

1 10 

108 

109 

109 

107 

107 

106 


Amperes. 


9.5 

91 
9.0 

9.5 
9.0 

9.0 

8.8 

8.5 

8.5 
9.0 

8.5 
8.8 

8.6 

8.5 

8.5 
8.4 

8.8 


No.  of 
Lights. 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


Revolutions. 


Dynamo. 


1280 

1300 
1320 

1355 
1390 
1336 
1338 

1324 
1320 
1320 
1360 

1300 
1332 
1294 

1340 
1298 
1260 


Counter-shaft. 


498 
510 
520 
508 
512 
510 
500 
520 
500 
500 
520 
500 
500 
498 
500 
490 
490 


Ignition  tube  requires  4  cubic  feet  of  gas  per  hour. 

Spring  used,  207  lbs. 

Bore  of  cylinder,  7  inches.    Stroke,  13  inches. 


TEST  I. — CALCULATIONS. 

Revolutions  per  minute  ... 

Explosions  (total) 

'*          per  minute  .         .         .         .         . 
Gas  (total) 

**    used  by  engine=543.— 4.  X4. 

'*    per  hour  527-5-4  .... 

*  *      *  *      "     Indicated  Horse  Power 

Volts         ....... 

Amperes       ....... 

Watts=  109.6X8.8 


Electrical  H.  P.  =?^^- 

746 

M.  E.  P« 

Initial  Pressure,  Avg. 

Highest 


274.7 

16066.0 

66.94 

543. 

ft. 

527. 

( ( 

131.75 

( i 

22.6 

i  i. 

109.6 

8.8 

964.48 

1.29 

68.79 

249.4 

lbs.  abs 

366.6 

K             i( 
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**  '*  Lowest         .         .         .         . 

J   jj   p  ^13X38.48X66.94X68.79 

12X33000 
Cost  per  hour,  gas  costing  $1.25  per   1000 

cubicfeet:  ^-^^-^^'^Xi.25 

1000 

Cost  perlamp  hour,i?^l^5 


165.8      '*      *' 
5.82    I.  H.  P. 


$0,165 
0.78 


TEST  II. 

The  following  set  of  readings  were  taken  at  intervals  of  15. 
minutes,  from  8.45  a.  m.  to  11.45  a.  m.  : 


Revolutions. 

No.  of 

Rev.  of 
Engine. 

Explo- 
sions. 

382660 

Gas 
Meter. 

II561 

Volts. 

Amperes. 

No.  of 
Lights. 

Card. 

Dynamo. 

Counter-shaft. 

I 

256 

108 

36. 

81 

•  •   • 

•       •       B       • 

2 

240     '  384470 

•    •   •    • 

106 

35.5 

1 

•   •    • 

3 

248        386170 

106 

35.5 

1 

•                            1 

4 

248         

106 

35.5 

5 

254     '   . 

m    • 

107 

37. 

6 

254 

m     • 

108 

37.5 

7 

254     ' 

108 

37.5 

8 

256 

1     •     ■ 

1 10 

38. 

9 

254     . 

1     •     • 

108 

37. 

10 

264     i 

•     •     • 

112 

39- 

II 

264   ; 

■     •     • 

III 

38.5 

12 

268   1 

1 10 

38. 

,. 

13 

268   1   1 2146 

112 

38.5 

■       • 

Avg. 

256   ,      i 

5«5 

108.6 

.^7.2 

■       •       • 

Remarks : — 

At    8.45  consumption,  180.    ft. 

*•     9.45             **                211.7  " 

"  10.15           •*              196.5  ** 

*•  10.50           "              196.7  " 

•*  11.30           "              181.8  '• 

11. i 

\5 

( 

1 

182.8 

1 1 

CALCULATIONS  OF  TEST   II. 

Revolutions  per  minute 256. 

22320. 


Explosions  (total)  ^^^^— ^Xi8o 


per  mmute 
Gas  (total)        .         .         .         . 
•  *    used  by  engine,  585  —4  X  3 


124, 

585. 
573. 


in  n^t>nmmHfrttm  if  rk^  Owtfir  Eu^rtrrr.  /^ntra^  ny  tnu  Eju^iiu. 


'Si*w    ^iStcKX    o#*r''ioiir*' 


» •  / 


>«Zi 


«^  4  <  *.  ■  «-^ 


-.•  J  .*  i 


■.J«.  -5 
.  «  ■  ^ 


« i 


*  ^ 


■  « 


■<r.  = ' 


■.r,r. 


.•*flt  '.**r  .iir.Tj  -.t-r  ".unr 


•.-r-c- 


-Lr      C     ■  = 


I. 


•  ■- '.         •  .ii'.ii*' 


i-n 


-.1-.  r 


'.  :;■*' '  ■ 

» ■ 

>;  » 

■1>1 

• 

'  .  fl^  »^  '     •      . . 

■  ^  .  — 

kf.-f.-r 

■  "  i:-'.. 

:::•-  .-i-mau: 

■    - 1      - 

■** 

• . 

•  "f  ■ 

.'« 

- 

r" 

:  J. 

.7'^ 

w  ■*- 


*  I 


,'-■  ..■»- 


•  •.*".•      ' 


.'  •  - 


•-•* 


'C, 

■ 

.  -fx 

■'n- 

1 

-On. 
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CALCULATIONS  OF  TEST  III. 

Revolutions  per  minute  .... 

Explosions  (total) 

' '         per  minute  .... 

Gas  (total) 

**     used  by  engine,  398 — 2X4 

390 


i  i 


t  c 


used  per  hour  = 


used  per  hour  per  I.  H.  P.    . 

Volts         ...... 

Amperes        ..... 

Watts 

Electrical  H.  P.  =  i^^'l  . 

746 

Initial  Pressure,  A\xrage 

Highest 
Lowest 
_  13X38.48X117.6X  64.67 


1 1 


I.  H.  P. 


12X33000 


251.1 

I4II3. 

117. 6 

398. 

cu. 

ft. 

390. 

i  1 

<  t 

195. 

1 1 

\  i 

20.28 

1 1 

\  s 

103.7 

39.5 

4096.15 

5-49 

64.67 

lbs. 

293.69 

lbs. 

abs 

308.64 

t  i 

( t 

28.v8o 

(  ( 

1 1 

9.61 


195" 


Cost  per  hour  at  $1.25  per  1000  feet— ^- X  1.25  $0,244 


Cost  per  lamp  per  hour 


.244 
88 


0.277 


PRONY   BRAKE  TEST. 


Time  p.  m. 


1.25 
1.30 

1.35 
1.40 

1.45 
1.50 

1.55 
2.00 

2.05 

2.10 

2.15 

2.20 

Average. 


No.  of  Card. 


I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 


Rev.  of 
Engine. 


260 
272 

256 
256 
256 
272 
264 
272 
264 
240 
264 
264 

258.3 


Explosions. 


388881 


394505 
5624 


Remarks : — 

Initial  weight  on  scales=:45  lbs. 


Gas. 


13 170 


13355 
"185 


Weight  on 
Scales. 


250  lbs. 

256 
250 

300 
250 

300 
300 

300 

300 

300 

3CX) 

300 
283.8 
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CALCULATIONS  OF  PROXY  BRAKE  TEST. 

Revolutions  per  minute  ....       258.3 

Explosions  (total)     .....  5624. 

*'          per  minute           ....       102.26 
Gas  (total) 185.     cu.  ft. 


o."> 


(I    •  • 


C  C  It 


"    used  by  engine,  185  —  4  X  -;:'-  181.34 

00 

"    used  per  hour     .....  197. 

••       "       *•    perl.  H.  P.      .  22.69 

M.  E.  P 67.19    lbs. 

Initial  Pressure,  Average       ....  302.94      **    abs. 

Highest  333-48 

Lowest  281.73 


"      •    Highest  333.48      *'       ** 


Initial  ...  45. 


J    H    p  ^._  I3X38»48X  102.26X67.19  g^g 

12X33000 

PRONY  BRAKE  H.  P. 

Diameter  of  pulley        .*  .         16" 

Circumference  of  pulley  4. 1 88' 

Weight  on  Scales.  Average  ....  283.83     lbs 

Initial  45. 

Final        ....  238.83 
P.B.H.  p.-    ■^:'««X^58.3X238.8:, 

33000 

From  the  foregoing  data  it  will  be  seen,  that  for  private 
houses,  summer  hotels  and  other  isolated  plants  a  gas  engine  is  a 
very  convenient  and  economical  source  of  power  for  electric  light- 
ing. To  obtain  a  light  of  16  C,  P.,  by  burning  the  gas  in  the 
usual  way,  requires  five  cubic  feet  of  gas  per  hour.  Taking  the 
cost  of  the  gas  at  $1.25  per  thousand  feet,  a  16  C.  P.  light  would 
cost  0.625  cents  per  hour.  Under  a  very  light  load  the  plant  is 
more  costly  than  by  burning  the  gas  directly  ;  but  as  the  load  in- 
creases the  cost  diminishes  so  that  at  full  load  it  is  far  cheaper > 
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in  this  plant,  to  use  the  gas  in  an  engine,  to  generate  the  electric 
light,  than  to  bum  the  gas  for  light. 


©  ®  ®  ®  € 


By  using  producer  gas,  which  can  be  furnished  at  75  cents 
per  1000  cubic  feet,  the  cost  is  correspondingly  reduced.  At  that 
rate,  in  Test  II.,  instead  of  the  cost  of  a  lamp  hour  being  .29 
cents,  it  would  be  .  17  cents. 

There  are  a  few  small  expenses  for  oil  waste,  etc.,  etc.,  that 
will  somewhat  increase  the  cost,  but  all  conditions  considered,  the 
production  of  the  light  by  a  plant  of  this  kind  is  more  economical 
than  the  direct  consumption  of  the  gas  in  burners. 


PLANT  OF  THE  CATARACT-CONSTRUCTION  COMPANY  AT 

NIAGARA  FALLS.  NEW  YORK.* 

On  March  31.  i836,  the  Legislature  of  New  York,  by  a 
special  act.  granted  the  Niagara  Falls  Power  Company  the  right 
to  de^'elop  450,000  horse- power.  In  1S.S9  the  rights  of  the 
Niagara  Falls  Power  Company  were  combined  with  other  rights 
and  a  new  corporation  formed,  known  as  the  Cataract  Construc- 
tion Company. 

The  sur\-ey  for  the  location  of  the  tunnel  and  wheel- pit  was 
begun  in  the  latter  part  of  March.  1S90:  and  in  August.  1891. 
work  was  begun  on  the  canal  leading  from  the  river  to  the  wheel- 
pit.  The  construction  was  carried  on  simultaneously  :  the  canal 
being  completed  in  1S92  and  the  tunnel  and  wheel-pit  in  the 
spring  of  i  S94. 

A  power  station  was  then  erected  over  the  wheel-pit  and  the 
hydraulic  and  electric  apparatus  put  in  place.  The  station  is 
sho\i-n  in  Fig.  2.  The  building  on  the  right  is  the  main  power 
hoase :  the  one  on  the  left .  the  transformer  house ;  and  the 
bridge  connecting  them  is  for  carr\*ing  the  cables  from  the  power 
house  to  the  transformer  house.     The  latter  is  not  now  in  use. 

On  April  4.  1S95.  the  machiner>'  was  set  in  motion. 

At  present  the  power  is  being  used  by  the  Pittsburgh  Reduc- 
tion Company,  the  Calcium  Carbide  Company,  the  Carborundum 
Comj/fiiiy.  the  Niagara  Falls  Lighting  Company  and  the  Street 

Po'Ax-r  is  delivered  to  con.sumers  in  anv  form  desired.     The 


•  A.  .rrao.  -A  Iht^ir  c  f  Me=5.-..  E.  L.  Decker,  O.  A.  Pope,  and  P.  D.  W 
CIuj  of  '/j 
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Pittsburgh  Reduction  Co.  and  the  Street  Railway  taking  it  as 
direct  current ;  the  Calcium  Carbide,  Carborundum,  and  Niagara 
Falls  Lighting  Companies,  as  two-phase  alternating. 

The  ultimate  intention  is  to  transmit  power  to  Buffalo,  and 
even  as  far  as  Rochester  and  Syracuse. 

The  Cataract  Construction  Co.  also  rent  the  privilege  of 
using  the  canal  and  tunnel,  to  any  company  desiring  to  put  in 
their  own  wheel-pit  and  wheels.  The  Niagara  Falls  Paper  Co. 
have  availed  themselves  of  this  privilege  and  pay  the  Cataract 
Construction  Co.  $48,000  per  annum. 

DESCRIPTION  OF   PLANT. 

The  plant  will  be  discussed  under  two  heads  : — the  hydraulic 
portion  and  the  electric. 

Closely  allied  with  the  hydraulic  are  : 

1.  Canal  from  river  to  wheel-pit. 

2.  Wheel-pit. 

3.  Turbines. 

4.  Tunnel,  used  as  tail  race  for  turbines. 

CANAL. 

The  mouth  of  the  canal  is  situated  about  \]^  miles  alx)ve 
the  Falls,  600  feet  from  the  shore  line,  and  is  250  feet  wide.  The 
canal  extends  inwardly  1700  feet,  with  an  average  depth  of  12 
feet,  supplying  water  sufficient  for  the  development  of  about 
100,000  horse  pow-er. 

The  w^alls  are  of  solid  masonry,  3  feet  thick  at  the  top  and 
8  feet  at  the  bottom,  and  are  17  feet  high.  There  are  ten  fore- 
bays  running  from  the  canal  at  right  angles,  each  alx)ut  14  feet 
wide.     They  serve  to  admit  water  to  the  penstocks. 

WIIEKL-PIT. 

The  length  of  the  wheel-pit  is  140  ft.,  width  18  ft.,  and 
depth  178  ft.     It  is  lined  on  the  bottom  with  16"  of  brick  and 
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I'-  t  :j«:i;rir.  '»:  .v.-  fi.  with  miru  2  10  2^r  ft.  of  solid  brick.  On 
*.xi':  ur..  '>:  !.ili^  tirick  wall  is  a  copiiig  of  limestone  2fr  ft. 
ail',  'ji.  •.1:1-  rvs:  liit  K:i '"tiers  which  sujTjKin  the  turbines  and 
si'i'.j:-.  Til*.-  \vhe*:l-])ii  is  cc»iinected  by  a  lateral  tunnel  xrith  the 
|];a]!.  n\i*^ 

A '.  ; jt"'.- vj \\\  1  h f rt  art-  i lirtrt  ii  1  j »la ct.- .  Tb ey  are  outflow  whe^ 
d*r*iij.'!j*r':  ••>  J  iiirsch  an  CI  l*iccarcl  o:  Geneva.  Switzerland,  and 
biiii*  •»>  I  I'.  M'.»rhs  \  lo.  o\  j*hiladeljibia.  Each  consists  of  2 
turiiiij*.-  Miif  U-im;  niviTU'C;  aucl  st-i  vertically  over  the  other,  and 
ar:tiii^'  'III  iht  siiUit  \fniL*ai  shaft.  They  are  designed  for  500D 
H  I'  !»iii  ii:  ivs:  niadt  ck-vcKnied  ^a^4.=;4  H.  P.  Each  wheel  is 
dixid'.-'::  ini"  ;  MViions  'i»>  h(.»r::'..»ntiil  partitions,  and  the  gr^te  con- 
sists •  •:  \\  L">h:iLlrivul  baiiLi  ni'."»v::ii:  .»t:tsidt  of  the  buckets. 

Thi'T-v  .irt-  ■;?■  cuki^^  ""k"  •;:  :>tu"krts.  The  wheel  is  made  of 
bri.m.  I  The  >'i.;::  i>  .:  s'.cxi  :;:':»;:  3^  inches  in  diameter,  except 
ai  ]»'.»in>  \\  hcrt  i:  :».:s>t->  thr,«iic'':  thr  ':»c:.r::i4:s  where  it  is  solid,  and 
1  1  nKiic^  :::  /::.:" ivit'T  I:  >  :^.  ::  ior.i:  nni  >.  inch  thick,  and 
thi  !i-»'i.'\\  :».r:iv«:'.  :>  r-.^lir.:  \v:::;..u:  .:::;  r:v-j:ri  v^rtic^  seams. 

Nf.."r.>  *.':>.  t-::::Ti  w-^: ;:':::  . :   :*::-.  rvv.»'.v:r.i:  tuns  is  supported 

::  -.:::.-:  ..'--::..:■  7:;.^  ■•i-.r-:;^:  >  j. »:":.-::  :>  w.iter.  The  head 
.:  ::.-.:■.-.-.  -  ..*  :  ,=  -. :  ::  7.  <..'^  -.\wV.-t::c  thv>tu:h  at  the 
•:*•,-.--_--.     -  -  •.-  •.  :.v- ".    ::.-.    ■  ':.-.- '.r  .:'•«  -*-..:  .-r.  c~-ritr>  spinning  the 

T  -  .  "  .:.-    :   ::;.      :::-^:  .>       ::    5  :::ches.     The 

-    '-  .    ■  .-   ■/-  .  ?:  -.:  1  :     TTi'  tr:  jiLZiping  of 

-     -         .  .  .:.   ■-.-      '..'..  ::::/.;->  :::  the  other. 
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white  enamel  paint.  The  building  is  200  feet  long,  and,  as  it  may 
be  necessary  to  extend  it,  the  rear  is  of  wood.  It  is  supplied  with 
a  50-ton  electric  traveling  crane,  designed  by  Wni.  Haynes,  a 
graduate  of  Stevens  Institute,  and  manufactured  by  Messrs.  \Vm. 
Sellers  &  Co.  of  Philadelphia.  The  floor  is  cement  throughout 
and  there  are  no  iron  floor  l:)eams.  Fig.  2  shows  the  building. 
In  the  centre  of  the  building  is  the  switch-board  structure  upon 
which  are  the  instruments,  and  which  will  be  descril>ed  more  in 
detail  further  on.     Fig.  3  shows  the  switch-board  structure. 

OKNKRATORS. 

The  form  of  generator  employed  is  that  designed  and  con- 
structed by  the  Westinghouse  Electric  Co. ,  of  Pittsburgh,  Pa. ,  as- 
sisted by  Prof.  George  Forbes  of  London.  They  are  5000  horse- 
power each,  and  two- phase  alternating.  The  height  from  the 
bottom  of  the  bed-plate  to  top  of  floor  of  bridge  is  1 1  yi  feet. 

The  armature  is  stationary,  the  field  revolving  al)out  a  verti- 

m 

cal  axis ;  this  axis  being  bolted  below  first  deck  to  the  turbine 
shaft.     The  diameter  is  1 2  \\  inches. 

The  field  ring  is  1 1  feet  y^'s  inches  in  diameter  and  is  fastened 
to  the  generator  shaft  by  means  of  a  driver  to  which  it  is  Ixjlted  ; 
this  driver  is  1 1  feet  8  inches  in  diameter  and  of  mild  cast  steel. 

The  weight  of  entire  .shafting  and  revolving  portion  of  gen- 
erator is  about  152,000  poinids. 

The  weight  of  field  ring  with  ix)les  attached  is  70. ax)  pounds. 
There  are  12  poles,  each  pole  j)iece  with  its  bobbin  weighing  2S<x; 
pounds. 

The  pole  pieces  are  of  mild  ojK-n-hearth  steel.  The  field 
winding  consists  of  cop|>er  conductors  thoroughly  insulated,  con- 
tained in  ribbed  brass  boxes. 

Above  the  driver  are  collector  rings  by  means  of  which  cur- 
rent is  conveyed  to  the  field.  These  rings  are  separate  castings 
and  are  fastened  to  the  driver  bv  heavv  screws. 
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The  annature  support  is  cylindrical  in  form  and  is  fastened 
to  a  bed-plate.  The  armature  ring  fits  over  this  support  and  is 
oomposed  of  thin  sheets  of  mild  steel  No.  30  B.  \V.  G. ,  and  to  aid 
the  free  circulation  of  air  it  is  divided  vertically  into  6  equal  parts 
separated  by  i  inch  of  space. 

The  conductors  consist  of  copper  bars  of  i^^"  by  yV  section. 
They  are  insulated  principally  with  mica.  The  wires  used  in  cross 
connecting  are  insulated  by  mica  and  rubber  insulating  tape,  and 
the  joints  are  soldered  by  means  of  electricity. 

The  frequency  is  25  cycles  per  second  at  a  sp)eed  of  250  rev- 
cdutions.     The  weight  of  the  entire  generator  is  170,000  pounds. 

The  normal  potential  is  about  2100  volts  on  each  phase  and 
amperage  about  1000. 

At  present  there  are  three  generators  installed. 

Fig.  4  shows  two  of  them,  the  third  has  since  l>een  erected. 

The  generators  are  ventilated  by  scoops  placed  in  holes  in  the 
driver. 

CONVKRTERS. 

There  are  two  500  kilowatt  rotary  transformers  and  four  250 
kilowatt  static  converters. 

Alternating  current  is  taken  from  the  'bus-bars  at  about  2000 
volts  and  is  stopped  down  in  the  static  converter  to  alx)ut  125 
volts.  This  alternating  current  is  delivered  from  the  secondary 
terminals  of  the  static  converter  to  the  rotarv  transformer  and  from 
the  commutator  end  of  this  machine  direct  current  at  about  125 

■ 

volts  is  directed  to  the  field  of  the  generators.     Rheostats  are  in- 
terposed in  the  circuits  to  permit  adjustment  of  field  current. 

A  small  motor  is  directly  connected  to  the  shaft  of  the  rotar>^ 
transformer  to  get  it  up  to  speed. 

THK  SWITCH-BOARD. 

The  switch-board  .structure  is  of  white  enameled  brick,  57  ft. 
long  by  13  ft.  wide  and  8  ft.  high.   The  toj)  of  the  structure  is  of 


30  The  Catarad-Consinution  Company, 

slate.  The  switch-board  carries  three  high  tension  switches 
which  are  separated  from  each  other  by  brick  walls  one  inch  thick. 

Current  indicators  and  three  fuse  carriers  are  also  set  in  place. 

Lightning  arresters  are  used  between  the  building  and  the 
first  outer  pole.     These  are  of  the  Wurts  type. 

At  Buffalo  connection  is  made  from  cables  on  the  poles  with 
the  underground  cables.  These  latter  are  covered  with  rubber, 
sheathed  with  lead,  the  insulation  to  withstand  80,000  volts. 

At  this  point  the  current  after  reduction  in  the  static  trans- 
former is  converted  into  a  direct  current  by  a  rotary  transformer 
and  is  then  ready  for  distribution  and  use. 


QUANTITATIVE  ESTIMATION  OF  MICRO-ORGANISMS. 

BY  ALBERT   R.    LEEDS,  PH.  D. 

The  microscopical  examination  of  waters  is  necessarily  sub- 
divided into  two  entirely  distinct  parts  : — the  first  part  concerns 
itself  with  the  direct  study  by  means  of  the  microscope  of  those 
animals  and  plants  which  cannot  be  seen  with  the  naked  eye,  or 
which,  if  visible  at  all,  require  the  aid  of  the  microscope  for  their 
satisfactory  differentiation.  These  organisms  are  most  conveni- 
ently described  as  micro-organisms,  to  distinguish  them  from  the 
macro-organisms,  which  make  up  the  visible  aquatic  life. 

The  second  part  is  restricted  to  those  exceedingly  minute 
plant  growths  included  under  the  general  name  of  bacteria,  and 
which  cannot  be  satisfactorily  studied  with  the  microscope  alone^ 
inasmuch  as  they  require  cultivation  in  a  variety  of  media,  to  de- 
velop the  characteristics  essential  to  their  classification,  and  inas- 
much as  they  also  demand  a  variety  of  tests  of  a  chemical  char- 
acter, to  ascertain  the  nature  and  extent  of  the  changes  that  they 
are  capable  of  effecting  in  the  various  culture-media  in  which 
they  are  grown. 

The  study  of  the  bacteria  cannot  be  carried  beyond  its  ear- 
lier and  simpler  stages,  without  the  aid  of  a  laboratory  specially 
equipped  for  bacteriological  investigation.  But  no  engineer, 
whose  duties  as  superintendent  of  water-works  requires  that  he 
should  keep  himself  familiar  with  the  daily  changes  occurring  in 
the  waters  imder  his  management,  should  forego  the  great  pleas- 
ure and  advantage  of  familiarizing  himself  with  the  aquatic 
micro-organisms,  and  with  the  simple  apparatus  and  appliances 
for  their  quantitative  examination. 

This  is  more  especially  important  for  the  reason  that  the 
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tastes  and  odors  of  waters  are  neither  adequately  accounted  for, 
or  investigated,  in  the  chemical  and  bacteriological  part  of  an  in- 
vestigation into  their  quality.  These  tastes  and  odors  are  usu- 
ally due  to  the  micro-organic  life.  They  are  capable  of  being 
brought  to  such  intensity,  by  the  extremely  rapid  growth  of  the 
organisms  which  produce  them,  that,  in  a  few  days  or  even 
hours,  the  whole  of  a  city  water-supply,  previously  palatable  and 
sweet,  may  become  nauseating  and  unpotable.  Armed  with  a 
microscope  and  no  more  apparatus  than  can  conveniently  stand 
on  the  comer  of  his  office  table,  the  engineer  can  find  endless 
pleasure  and  profit  in  his  leisure  moments,  in  studying  the  ex- 
quisitely beautiful  forms,  the  strange  motions  and  the  wonderful 
transformations  visible  in  the  botanical  and  zoological  garden 
comprised  within  a  drop  of  water.  And  when  some  ill-tasting 
and  smelling  organism  appears,  he  is  in  a  position  to  detect  it 
and  institute  appropriate  remedies,  before  popular  outcry  and 
complaint  has  heaped  upon  him  and  his  professional  work,  un- 
merited contumely  and  abuse. 

These  considerations  are  of  increasing  weight,  now  that  pub- 
lic opinion  in  this  country  has  at  last  been  educated  to  the  point 
that  it  has  long  since  attained  in  Great  Britain  and  on  the  Conti- 
nent ; — that  water  supplies,  except  when  they  are  of  unusual  and 
extraordinary  purity,  should  be  filtered.  Whenever  a  water  is 
not  clear  and  limpid  ;  whenever  it  is  turbid  and  develops  a  sedi- 
ment, it  is  not  in  a  proper  condition  for  delivery  to  consumers, 
and  the  microscope  is  an  invaluable  aid  in  revealing  the  nature 
and  amount  of  the  impurities,  which  filtration  should  be  called 
upon  to  take  out.  Will  a  certain  water  be  improved  or  injured 
by  being  kept  in  incessant  circulation  ?  W^ill  it  be  benefitted  or 
otherwise  by  mechanical  aeration  ?  Should  it  be  exposed  as  much 
as  possible  to  the  light,  or  should  it  be  kept  in  as  nearly  entire 
darkness  as  possible  ?  These  are  some  of  the  questions  whose  so- 
lution is  most  intimately  bound  up  with  the  study  of  the  micro- 
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organisms  that  either  flourish  or  decay,  as  either  rest  or  motion  ; 
oxygen  or  want  of  oxygen  ;  light  or  darkness,  are  the  agencies 
best  adapted  to  stimulate  or  deaden  them. 

Unfortunately  there  is  an  impression  prevalent  among  engi- 
neers that  to  do  any  good  work  with  a  microscope,  a  costly  instru- 
ment, with  high-power  objectives  and  many  expensive  accessories, 
is  requisite.     Just  the  opposite  is  the  case. 

For  practical  results  in  the  study  of  w^aters,  the  object  is  not 
to  study  exhaustively  the  appearance  and  functions  of  plants  and 
animals.  This  is  the  task  of  a  specialist  both  in  natural  history 
and  microscopy.  It  has  already  been  done  :  the  results  are  re- 
corded in  books,  and  the  water  chemist  and  engineer  have  only 
to  make  practically  valuable  the  immense  store  of  observations 
which  have  hitherto  been  left  unutilized.  The  chief  need  is,  ist. 
— A  rapid  and  easy  method  of  collecting  all  or  some  known  frac- 
tional part  of  the  whole  numl)er  of  organisms  in  a  given  volume 
of  water,  upon  one  slide  at  one  and  the  same  time  ;  2d. — To  regis- 
ter and  estimate  their  kinds,  their  nunil^ers  and  their  ^volume. 

We  shall  not  stop  to  give  an  historical  accoimt  of  the  earlier 
attempts  to  solve  the  first  part  of  this  problem.  They  were  all 
more  or  less  imperfect  attempts,  depending  upon  collecting  the 
sediment  in  a  tall  jar  or  examining  the  deposit  left  by  filtering  the 
water  through  a  sieve  or  cloth.  The  first  practical  method  was 
that  of  Mr.  A.  L.  Kean.*  He  used  a  funnel  stopped  by  half  an 
inch  of  sand,  the  sand  being  held  back  by  a  plug  of  wire  gauze, 
and  when  a  definite  volume  of  water  had  been  filtered  through 
the  sand,  the  plug  was  rempved  and  the  sand  and  the  organisms 
washed  do\w\  into  a  watch-glass.  After  the  sand  had  settled  the 
water  standing  above  it  was  transferred  to  a  cell  of  one  cubic 
millimeter  in  volume  and  the  number  of  organisms  counted. 

The  Kean  method  was  greath'  improved  by  Prof.  \Vm.  T. 


*  Engineering  News^  March  30,  1889. 
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Sedgewick,*  who  used  a  much  larger  cell,  its  inner  dimensions 
being  50  millimeters  in  length,  20  millimeters  in  width,  and  2.5 

millimeters  deep.  The  bottom  of  this  cell  is  ruled  into  1000 
squares  each  of  one  square  millimeter  in  area.  The  sand  and  or- 
ganisms are  both  washed  into  this  cell,  the  sand  uniformly  distri- 
buted over  the  bottom,  and  then  the  number  of  organisms  is  as- 
certained by  counting  those  visible  in  say  10,  20  or  50  squares, 
and  estimating  the  total  in  the  entire  1000. 

The  method  has  been  still  further  improved  by  Mr.  G.  W. 
Rafter,  and  it  is  with  the  method  in  this  advanced  form  that  we 
have  to  do  at  present. 

The  first  matter  to  be  considered  is  the  apparatus  for  filtra- 
tion ;  then  that  for  counting,  and  finally  the  method  for  observ- 
ing and  recording. 

The  filtering  funnels  are  best  made  of  cylinders  2"  in  inside 
diameter  and  10"  high,  drawn  down  into  a  funnel  3"  on  its  side 
and  ending  in  a  straight  funnel  tube  0.5"  inside  diameter  and 
3"  long.  They  are  closed  with  a  rubber  stopper  i"  long,  0.5" 
wide  at  narrow,  and  1.2"  wide  at  broad  end.  The  stopper  has  an 
o.  i"  perforation,  which  is  covered  on  its  upper  side  when  in  use 
with  a  disc  0.3"  diameter,  struck  out  of  fine  bolting  cloth  with  a 
common  hand-punch. 

These  arrangements  are  the  result  of  the  suggestions  of  a 
number  of  workers,  and,  as  illustrated  in  the  cut,  are  similar  to 
those  which  the  experiments  of  Mr.  D.  D.  Jackson  have  indicated 
to  be  the  most  satisfactory. 

The  best  sand  for  filtering  is  that  manufactured  by  the  Berk- 
shire Glass  Manufacturing  Co.  of  Cheshire,  Mass.  It  is  made  of 
crushed  quartz  and  is  screened  out  by  sieves,  so  as  to  take  that 
yielded  between  50  meshes  to  the  inch  and  100  meshes  to  the 
inch.     Sand  of  this  coarseness  will  do  for  the  ordinary  run  of  or- 

*  Recent  Progress  in  Biological  Water  Analysis.    Jottr,  AW«;  England  JV.  IV, 
Assn.  J  p.  5^»  1889. 
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ganisms :  in  exceptional  cases  a  little  finer  sand,  that  yielded  be- 
tween the  80  and  120  mesh  limits,  can  be  thrown  on  top  of  the 
other  at  the  time  of  filtering.  A  depth  of  about  %  of  an  inch  of 
sand  is  sufficient ;  it  arrests  about  95  per  cent,  of  the  organisms, 
amorphous  matter,  etc. 

Six  or  more  of  these  filter-cylinders  are  supported  on  a  rack, 
as  seen  in  the  drawing,  with  a  broad  shelf  at  the  bottom,  the  rack 
figured  being  26"  long,  with  the  supports  2>%" >  5"  ^^^  6"  i^ 
width  and  provided  with  6  battery  jars  4"  diameter  and  4^  deep. 
Sometimes  a  suction  tube  is  attached  to  the  perforated  stopper  of 
the  funnel,  when  the  filtration  is  slow,  but  this  is  rarely  necessary 
or  desirable. 
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COUNTING  CEI^Iv  FOR  MICRO-ORGANISMS. 


The  counting  cell  is  an  ordinary  glass  cell  to  which  is  ce- 
mented a  brass  cell  50  millimeters  long,  20  millimeters  wide  and 
I  millimeter  deep.  It  is  covered  when  in  use  with  a  cover  of  No. 
3  glass  between  tj^,-  to  j-/,,,  inch  thick,  and  should  then  contain 
exactly  one  cubic  centimeter. 

Usually  500  c.c.  of  the  water  is  filtered  and  after  it  has  all 
rim  through,  the  stopper  is  carefully  removed,  and  the  end  of  the 
funnel  inserted  into  a  test  tube  of  somewhat  larger  diameter.    The 
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adherent  sand  is  washed  down  with  the  discharge  from  a  5  c.c. 
pipette  :  if  the  organisms  are  very-  numerous,  a  10  c.c.  pipette  is 
used,  or  if  they  are  few,  a  3  c.c.  or  even  a  i  c.c.  pipette  may  be 
employed.  On  shaking  the  sand  briskly  the  organisms  are  dif- 
fused through  the  water,  which  is  then  briskly  decanted  into  an- 
other test  tube  and  the  latter  put  aside  for  counting  and  micro- 
scopic examination. 

Now  with   reference  to  the  microscope  equipment.      The 
writer  has  employed  the  largest  and  finest  of  Zeiss  stands  with  a 
mechanical  stage,  but  any  good  solid  stand  with  an  ample  stage 
is  entirely  adequate.      And  moreover,  he  has  not  found  a  special 
mechanical  stage,  with  a  millimeter  movement  for  racking  the 
cell  through  a  fixed  distance,  of  any  material  advantage  in  making 
the  counting.      He  has  simply  pushed  the  cell  from  left  to  right 
and  back  again  by  hand  through  approximately  equal  interx'als 
until  the  organisms  in  as  many  square  millimeters  have  been 
counted,  as  seemed  necessar>-  to  make  a  fair  count.     Then  a  sur- 
vev  has  been  made  of  the  whole  field,   for  anv  fonns  casuallv 
omitted,  and  a  fair  allowance  made  for  them  in  the  final  estimate. 
In  obser\nng,  the  precaution  should  not  be  neglected,  of  racking 
the  objective  up  and  down,  at  each  millimeter  count,  so  that  the 
forms  floating  up  to  the  under  side  of  the  cover  glass  may  not  es- 
cape counting. 

The  only  essential  part  of  the  microscoj^  outfit  for  doing 
this  particular  work,  is  an  eye-piece  micrometer  ruled  in^a  square, 
as  figured  in  the  drawing.  The  outside  square  should  l>e  ruled 
into  a  square  of  such  a  number  of  millimeters  on  the  side,  usually 
from  5  to  7  millimeters,  that  with  the  particular  objective  used  in 
counting,  the  sides  of  the  square  as  seen  in  the  eye-piece  micro- 
meter, should  exactly  subtend  one  millimeter  as  viewed  on  the 
stage  micrometer  when  the  draw-tube  is  drawn  out  to  an  obser\'ed 
number  of  divisions.  For  example,  such  an  eye-piece  micro- 
meter used  by  the  writer  and  ruled  by  Leitz.  is  7  millimeters  on 
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the  side.  When  placed  in  the  No.  3  Zeiss  eye-piece  •  focal  length 
30  millimeters  > ,  and  used  in  the  2^iss  stand  la  with  the  2^i.ss  ob- 
jective A  ( focal  length  30  millimeters ) ,  it  requires  a  tube  length 
of  149  millimeters.  The  same  micrometer  and  eye-piece  with  a 
Reichert's  No.  3  objective  f focal  distance  iS  millimeters,",  and 
with  the  Reichert  stand  Xo.  in  B. ,  which  is  a  ver>'  excellent 
one  for  doing  this  class  of  work,  requires  a  tube  length  of  147 
millimeters. 

An  inexpensive  substitute  for  the  ruled  glass  micrometer 
may  be  made  by  cutting  out  a  square  of  the  desired  size  in  a 
sheet  of  thin  copper,  aluminum,  platinum  foil,  or  even  tin  or 
cardboard,  and  inserting  this  in  any  ordinary*  eye-piece. 

Besides  the  18  millimeter  objective,  with  a  magnification  for 
this  tube  length  of  70  times,  it  is  a  great  convenience  to  have 
mounted  at  the  same  time,  in  a  double  nose-piece,  a  10  millimeter 
objective  having  a  magnification  of  84.  for  the  purpose  of  more 
minutely  studying  an  object,  apart  from  the  counting,  while  it 
remains  in  the  cell. 

As  originally  proposed  by  Mr.  Rafter,  the  eye-piece  mi- 
crometer was  ruled  with  one  square  only.  This  answered  satis- 
factorily, .so  far  as  the  mere  counting  of  the  number  of  micro- 
organisms is  concerned.  But  a  difficulty  was  encountered  when 
an  attempt  was  made  to  estimate  the  amount  of  amorphous  mat- 
ter. The  plan  recommended  was  for  the  obser\'er  to  carr>-  in  his 
mind  a  sort  of  mental  standard  as  to  the  unit  of  area  covered  bv 
one  mass  of  amorphous  matter.  But  it  is  ver>-  evident  that  the 
actual  area  covered  by  different  individuals  of  one  species  is  ver>' 
different,  as  is  also  the  area  covered  by  different  species  of  the 
same  genera.  Thus  a  filament  of  Anaboena  or  Oscillaria  maj-  be 
Irmg  or  short,  or  narrow  or  wide.  Under  the  head  of  Navicula. 
there  may  Ix:  visible  at  the  same  time  Xavicula  Piilchella,  which 
is  a  small  diatom,  and  Xavicula  Ulna,  which  is  many  times  larger. 
So,  l)esides  the  number  of  organisms,  the  area  covered  by  them 


^hianziiat77fc  Estinutii/m  itt  MiwTt'/^iyf'f^Avdsms, 


.^o 


as  -^rell  as  "bv  the  jmeynlar  masjies  of  amorphous  TriAiUT.  1xv\*>Tj')Cit 
of  zni3ch  izEipcatazict. 

Mr,  Geo.  C,  WTaipple  proiprtaed  otic  iixcii  dofinirc  xm\x  x^-hvh 
shoTLjd  lie  the  same  for  aI"^  peJsor-<.  ,«id  dcvrnici^*  My>^"n  4^v^  sc;iait 
microns  as  a  convemieni  va^ue  forii.  It  was  civ.i\'CTiic-Ti: ,  Ixvai^so. 
lo  fanlitaie  the  coiir.tiiig.  the  one  square  on  the  r.iKTomcur  itj- 
tnxiticed  by  Mr.  Rafter,  had  SetMi  first  snWi\Sdcii  into  four  oih>- 
qnarter  square  mijlinieters,  and  then  one  of  the  four  quarters  imv> 
twent>--five  smaller  sqnares.  The  side  of  the  smallest  dixnsion  is 
o.  I  millimeter  long,  or  ico  mic.n>ns.     Xow  one-lifth  of  this  dis- 
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tance,  which  is  20  microns,  is  easily  estimated  by  the  eye,  and 
the  corresponding  square,  or  400  square  microns,  becomes  a 
very  convenient  unit  of  area.  This  is  now,  and  has  been  for  a 
number  of  years,  the  unit  used  by  the  Boston  Water  Works,  and, 
it  appears  to  us,  in  ever>-  way  preferable  to  using  exactly  one- 
quarter  of  the  smallest  divisions,  or  2500  square  microns,  which  is 
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MICROSCOPICAL  EXAMINATION. 


Sample  from 

Date  of  Collection.... 
Date  of  Examination. 


Number 

Amount  Examined Label 

.  Depth  of  Sample Temperature. 


Number  of  Square. 


Num- 

I 

3 

3 

4 

5 

6 

7 

8 

9 

ID 

Total 

ber 
pcrc.c. 

Units 
per 
c.c. 


DIATOMACRAE. 

Asterionella 

Cydotella 

Diatoma  

Fragilaria 

Melosira 

Navicula    . 

Synedra 

Tabellaria 


CH  LOROPH YCE AE . 

Arthrodesmus.... 
Chlorococcus  ... . 

Closterium , 

Cosmarium  , 

Pediastrum     

Protococcus 

Raphidium 

Sccnedcsmus 

Staurastrum 


CYANOPHYCKAB. 

Anahaena 

Chroococrus 
Clathrocysiis  ..  . 
C(?losphaenum.. . 

Microcystis 

Nostoc    

Oscillaria...., 


FUNGI. 

Crenothrix, 
Moulds  .. 


RHIZOPODA. 

Actinophrys. 

Arcella 

Difflugia 


INFUSORIA. 

Dinobryon , 

Mallomonas   ... 

Monas 

Peridinium 

Synura 

Trachelomonas. 
L-roglena 


ROTIFERA. 

Anuraea  . 
Polyarthra 


CRUSTACBA. 

Bosmina.... 

Cyclops 

Daphnia  ... 


UISCKLLA.NEOUS 

Ova  

Sponge  Spicules. . 

Starch  Grains 

Vegetable  Tissue 
Zoospores 


Total 


Amorphous  Matter. . 


Notes 


bacteria 
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ing  the  indications  afforded  by  analysis  and  b}'  the  microscope,  if 
we  could  reduce  superficial  units  to  units  of  volume  and  weight. 
At  present  it  is  possible  to  obtain  only  very  remote  approxima- 
tions to  the  true  value  of  such  units,  but  there  is  value  in  making 
the  attempt,  and  the  following  method  is  suggested. 

It  may  be  assumed  that  the  average  thickness  of  the  organ- 
isms examined  is  not  far  from  5  microns.  Now  i  cubic  centime- 
ters is  1,000,000,000  cubic  microns,  i  part  per  100,000  would  be 
10,000  cubic  microns  in  i  cubic  centimeter.  Dur  Area  Counting 
Unit  being  400  square  microns,  the  Volume  Counting  Unit,  or  i 
part  per  100,000,  would  have  to  be  25  X4oo=  10,000,  or  the  Area 
Counting  Unit  must  be  25  microns  in  thickness  to  make  it  a  Vol- 
ume Counting  Unit.  As  the  organisms  observed  instead  of  25 
microns  in  thickness  are  only  5  microns,  the  number  of  Volume 
Counting  Units  they  would  occupy, would  be  only  one-fifth  of  their 
Area  Counting  Units,  or  the  number  of  superficial  units  per  cubic 
centimeter  divided  by  5,  would  be  approximately  the  number  of 
parts  by  volume  in  100,000. 

The  next  step  would  be  to  pass  from  the  volume  to  the 
weight  of  the  micro-organisms.  Their  specific  gravity  cannot  be 
far  from  that  of  water,  inasmuch  that  while  the  tendency  of  the 
great  majority  is  to  deposit  by  sediment;  it  is  a  slow  process  and 
moreover,  and  especially  with  regard  to  vegetal  forms,  it  is  not 
universal,  many  tending  to  rise.  But  in  the  living  organisms, 
both  plant  and  animal,  the  chief  chemical  constituent  is  water  it- 
self, very  little  solid  matter  remaining  after  complete  drying.  If 
we  assume  that  the  1/200  part  of  the  living  organism  is  solid  mat- 
ter, then  the  number  of  superficial  units  divided  by  one  thousand, 
would  give  us  the  number  of  parts  by  weight  of  the  solid  matters 
of  the  micro-organisms  in  100,000  parts  of  water. 

In  some  comparisons  made  by  the  author,  the  result  thus  ob- 
tained seemed  a  probable  one  when  compared  with  the  data  af- 
forded by  chemical  analysis. 
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By  way  of  ill usl ration  I  shall  select  from  the  laboratory  rec- 
ords the  results  of  the  iiiicruscupical  examinations  of  the  waters 
of  New  York  Citv.  Jer>ev  Citv  and  Hoboken.  collected  on  the 
same  day.  Dec.  5.  I^9^>. 
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PAINT  ANALYSIS. 

BY  THOS.  B.  STII^LMAN,  PH.D. 

Paint  is  a  liquid  preparation  having  a  two- fold  use.  Pri- 
marily it  acts  as  a  protecting  coating  against  the  action  of  the 
weather,  and  simultaneously  as  a  decorative  agent. 

The  liquid  is  usually  linseed  oil  and  turpentine  and  the  color- 
ing matter  or  body  some  solid  pigment,  such  as  finely  ground  red 
oxide  of  iron. 

It  is  essential  in  the  production  of  a  good  paint  that  the  oil 
used  be  one  that,  upon  drying  on  the  surface  applied,  should 
become  hard,  lustrous,  and  somewhat  elastic. 

Linseed  oil  excels  all  others  in  use  for  this  purpose,  and  any 
sophistication  thereto  only  deteriorates  the  quality. 

Four  qualities  are  essential  iii  a  paint :  i.  Durability  ;  2. 
Working  Qualities  ;     3.   Drying  Properties  ;     4.  Covering  Power. 

The  following  list  of  pigments,  with  their  chemical  composi- 
tion stated,  will  give  an  idea  of  the  great  variety  that  can  be  used 
in  paints  for  outside  work.  The  list  would  be  largely  increased 
were  other  pigments  included  that  are  used  for  interior  decorative 
work  only. 

Red Pigyncnis, — Indian  red,  Tuscan  red  (Fe^Og),  vermilion 
(HgS),  red  lead  (Pb304),  antimony  vermilion  (Sb^Sg).  Iron 
oxide,  Indian  red,  and  Tuscan  red  can  be  analyzed  by  methods 
for  iron  ores. 

By  own  Pigments. — Umbers  (FcgO  3,  MnOg,  etc.),  Vandyke 
brown  (FcjOs,  carbon),  manganese  brown  (MugO^)  and  sepia. 
The  composition  of  sepia  is'as  follows  : 

Melanin 78.CX)  per  cent. 

CaCOg 10.40 

MgCO, 7.00 

Alkaline  sulphates 2. 16 

Organic  mucus i  .84 
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methods  of  manufacture  and  assay  can  be  advantageously  studied 
by  reference  to  **  Painters'  Colors,  Oils,  and  Varnishes,''  by 
George  H.  Hurst,  F.C.S.,  London,  1892,  pp.  249-282. 

The  analysis  of  a  white  paint,  ground  in  oil,  as  shown  in  the 
Scheme  on  page  47  will  indicate  the   method  of  procedure   in 
-analyses  of  this  character.     Where  qualitati\^  analysis  has  sho^Ti 
the  presence  of  a  few  constituents  only  the  Scheme  can  be  cor- 
respondingly modified. 

ANALYSIS  OF  WHITE   LEAD   PAINTS* 

(Diy,  not  ground  in  oil. ) 

I.  2.               3.  4.  5.  6. 

PbO 86.35  85.93  83.77  84.42  86.5  S6.24 

CO, 10.44  11.S9  15.06  14.45  1 1-3  "68 

HgO 2.95  2.01           i.oi  1.36          2.2  1.61 

Total 99.74        99.83        99.84       100.23       i<»o        99-53 

from  which  the  composition  of  the  white  leads  can  be  calculated 

to  be  : 

I.  2.  3.  4.  5.  6. 

PbCO, 63.35        72.15        9»-2i        87.42        68.36      70.87 

PbHjO, 36.14        27.68         8.21        12.33        3164      28.66 

Moisture...     0.25         0.42  0.48         

Total 99.74        99.83        99.84       100.23       100.00      99.53 

No.  I.  English  make.     Made  by  Dutch  process  ;  of  \-en-  good  quality. 

No.  3.  Krems  white.  Made  by  precipitation  ^K\Xh  carbon  dioxide.  It  is 
deficient  in  body,  although  of  good  color. 

No.  4.  German  make.  Precipitated  by  carbon  dioxide;  of  good  color, 
but  deficient  in  body. 

No.  5.  German  make.     Made  by  Dutch  process ;  a  good  white. 

No.  6.  German  make.  Made  by  precipitation  of  carbon  dioxide  ;  (lual- 
ity  fair. 

Lead  white,  ground  in  oil,  is  a  common  form  in  the  market. 
It  usually  contains  about  eight  per  cent,  of  raw  lin.seed  oil,  and 
has  an  extended  use  among  painters,  as  it  readily  mixes  with  ad- 
ditional oil  and  turpentine  to  form  liquid  paint. 

♦Painters  Colors,  Oils  and  Varnishes.     By  G.  H.  Hurst,  Y,  C.  S.,  p.  39. 
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comes  verj"  easy.  Add  twenty-five  cc.  concentrated  sulphuric 
acid,  evaporate  to  white  fumes  and  complete  the  analysis  as  de- 
scribed. For  chromium  and  sulphur  trioxide  determinations, 
boil  off  alcohol  and  proceed  as  previously  directed. 

Chrome  greens,  in  which  the  coloring  matter  is  Cr^Oj,  is  sel- 
dom found  in  the  market  pure.  Usually  it  contains  from  twenty 
per  cent,  to  seventy-five  per  cent,  of  barium  sulphate. 

As  an  example  of  a  specification  for  a  compound  of  chrome 
paint,  the  following  is  given  : 

Pennsylvania  Railroad  Company.    Motive  Power  Department. 

Speciji cations  for  Cabin  Car  Color. 

The  standard  cabin  car  color  is  the  pigment  known  as  scarlet  lead  chro- 
mate.  It  is  always  purchased  dry.  The  material  desired  under  this  specifi- 
cation is  the  basic  chromate  of  lead  (PbCrO^PbO ) ,  rendered  brilliant  by  treat- 
ment with  sulphuric  acid  and  as  free  as  possible  from  all  other  substances. 

The  theoretical  composition  of  basic  lead  chromate  is  nearly  59.2  per 
cent,  of  the  normal  lead  chromate,  and  40.8  per  cent,  of  lead  oxide,  but  in 
the  commercial  article  it  is  found  that  a  portion  of  the  sulphuric  acid  added 
to  brighten  the  color  remains  in  combination  apparently  w4th  the  normal 
lead  chromate,  slightly  increasing  the  percentage  of  this  constituent. 

Samples  showing  standard  shade  will  be  furnished  on  application,  and 
shipments  must  not  be  less  brilliant  than  sample.  The  comparison  of 
sample  from  shipment  with  the  standard  shade,  may  be  made  either  dry  or 
by  mixing  both  samples  with  oil. 

Shipments  of  cabin  car  color  will  not  be  accepted  which 

1.  Contain  barj'tes  or  any  other  adulterant. 

2.  Show  on  analysis  less  than  fifty -seven  per  cent,  or  more  than  sixty 
per  cent,  of  normal  lead  chromate,  including  the  sulphuric  acid  combined 
as  above  stated. 

3.  Show  on  analysis  less  than  thirty-eight  per  cent,  or  more  than  forty- 
two  per  cent,  lead  oxide,  in  addition  to  the  lead  oxide  in  the  normal  lead 
chromate. 

4.  Vary  from  standard  shade. 

Office  0/ Gen.  Stipt.  0/  Motive  Poiucr,  A  i toon  a.  Pa.,  Feb.  iS,  iSgi. 

The  various  red  paints,  Indian  red,  Tuscan  red,  and  other 
iron  oxides,  etc.,  used  in  general  practice  are  rarely  pure,  but 
contain  added  amounts  of  finely  pulverized  gypsum  and  calcium 
carbonate.  These  oxides,  when  properl}'  ground  and  mixed  with 
linseed  oil,  form  paints  that  cannot  be  excelled  for  durability. 
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and  it  is  sufficient  if  the  oil  and  pigment  do  not  separate  for  an  inch  down 
from  the  top  of  the  test. 

Shipments  will  not  be  accepted  which 

1.  Contain  less  than  twenty-three  per  cent,  or  more  than  twenty-seven 

per  cent,  of  oil. 

2.  Contain  more  than  two  per  cent,  of  volatile  matter,  the  oil  being 

dried  at  250°  F.,  and  the  pigment  dried  in  air  not  saturateti  with  moisture 
at  from  60°  to  90°  F. 

3.  Contain  impure  or  boiled  linseetl  oil. 

4.  Contain  in  the  pigment  calcium  sulphate  not  fully  hydrated,  less 
than  forty  per  cent,  of  sesquioxide  of  iron,  less  than  two  per  cent,  or  more 
than  five  per  cent,  calcium  carbonate,  or  have  present  any  bar>'tes,  aniline 
colors,  lakes,  or  any  other  organic  coloring  matter,  or  any  caustic  sub- 
stances, or  any  makeweight  or  inert  material  which  is  less  opaque  than  cal- 
cium sulphate. 

5.  Var\'ing  from  shade. 

6.  Are  not  ground  finely  enough. 

7.  Area  "liver'*  or  so  stiff  when  recei veil  that  they  will  not  readily 
mix  for  spreading. 

Altoona,  Pa,^  Office  Supt,  Motive  I\)wer, 

As  an  example  of  the  composition  of  a  paint  for  iron  sur- 
faces (Class  2)  the  following  mixture  as  used  for  painting  the 
structure  of  the  elevated  railroads  in  New  York  City  is  given  : 

Boiled  linseed  oil 9    parts. 

Turpentine i        ** 

Red  oxide  of  iron  finely  ground 7>4     *' 

In  mixing  paints  for  iron  surfaces,  it  is  of  the  first  impor 
tance  that  the  best  materials  only  be  used.      Linseed  oil  is  the 
best  medium,  when  free  from  admixture  with  much   turpentine. 

The  large  percentage  of  linolein  formed  in  drying,  makes  the 
surface  of  the  paint  solid  and  of  a  resinous  appearance,  possessing 
toughness  and  elasticity.  Linseed  oil  does  not  crack  or  l)lister, 
by  reason  of  the  expansion  and  contraction  of  the  iron  with  vari- 
ation of  temperature.  Another  important  characteristic  is  its  ex- 
pansion while  drying,  which  adapts  it  to  iron  surfaces.  The 
Metropolitan   Elevated    Railway    Company   experimented   very 

•  On  the  Construction  of  the  Second  Avenue  Line  of  the  Metroi)olitan  Elevated 
Railway  of  New  York.  IJy  G.  Thomas  Hall,  C.  E.,  Trans.  Am.  Soc.  Civil  En^.^ 
10,  130. 
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thoroughly  with  the  various  kinds  and  colors  of  paints  ;  their  la- 
bors at  last  ciflminated  in  the  selection  of  a  metallic  paint  for  the 
first  coat  ^formula  given  above;  and  a  white  lead  paint  for 
the  second  and  last  coat,  both  paints  to  contain  the  best  linseed 
oil  and  enough  turpentine  to  make  the  paints  cover  well  and 
facilitate  their  drying. 

The  formula  of  the  white  lead  paint  as  used  is  here  given  : 

White  Lead  Paixt.    Ouve  Cowjr. 

147.42  kilograms  white  lead. 
79.38        **  **       limelCaSOj). 

34.02        **  French  ochre. 

1.36        *'  Prussian  blue. 

0.45        "  burnt  umber. 

79.50  liters  boiled  linseed  oil. 

5.67       **    turpentine. 

3.79       **     liquid  drier  i  boiled  linseed  oil  and  lead  oxide). 

Some  engineers  prefer  red  lead  instead  of  iron  oxide  as  the 
pigment  for  paints  to  be  used  for  iron  structures. 

G.  Bouscaren,  C.E.,  .states  with  regard  to  the  painting  of 
bridges,  that  having  u.sed  both  varieties  of  paint,  he  gives  prefer- 
ence to  the  red  lead.* 

The  red  lead  paint  adheres  better  to  the  iron  and  faiLs  princi- 
pally by  wear  and  a  gradual  transformation  of  the  red  lead  into 
carbonate,  whilst  the  iron  paint  fails  by  scaling. 

.\SPH.\LT   PAINT. 

Until  within  quite  recent  years  little  has  been  kno^\^l  in  this 
country  of  the  valuable  properties  of  the  asphalt.  In  the  popu- 
lar mind  it  is  often  confused  with  certain  coal-tar  products, 
which,  though  similar  in  appearance,  differ  e.sseutially  from 
asphalt  in  character.  Asphalt  oils  are  of  a  nearly  non-volatile 
nature,  and  are  therefore  ixrrmanent,  while  on  the  other  hand, 
coal- tar  is  volatile. 


♦  Trans.  Anur.  Soc.  Civil  Engineers,  15,  429. 
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The  so-called  asphalt  paints  which  have  been  used  in  the 
past  are  such  only  in  name.  They  contain,  at  best,  but  a  very 
small  per  cent,  of  asphalt,  which  is  incorporated  in  the  form  of 
a  pigment  and  which  serves  no  valuable  purpose.  Asphalt,  on 
the  contrary,  should  be  the  main  constituent,  since  the  value  of 
such  a  paint  depends  upon  the  presence  of  the  permanent  asphalt 
oils.* 

FIRE-PROOF   PAINTS,  SILICATE   PAINTS,  ASBESTOS   PAINTS,  ETC. 

The  principle  of  action  of  these  paints  is  not  to  render  wood 
work  or  similar  material  fire-proof,  but  to  retard  combustion. 

Wood  treated  with  a  solution  of  zinc  chloride,  or  with  a  solu- 
tion of  sodium  silicate,  can  be  rendered  nearly  non-inflammable, 
and  after  such  treatment  and  drying,  paint  can  be  applied. 

Instead  of  using  the  ordinary  paints  for  this  purpose,  various 
compounds  are  incorporated  in  the  paint  itself  to  render  the  latter 
non-inflammable.  Thus  the  preparation  of  Prof.  Abel  J.  Martin, 
of  Paris,  is  as  follows  : 

Boracic  acid,  borax,  soluble  cream  of  tartar,  ammonium  sul- 
phate, potassium  oxalate,  and  glycerine  mixed  with  glue  and 
incorporated  with  a  paint.  It  is  the  result  obtained  after  long 
experiments  in  response  to  a  prize  of  1000  francs,  offered  .by  the 
Society  for  the  Advancement  of  National  Industry  of  France. 
A  committee' consisting  of  Professors  Dumas,  Palaird  and  Troost, 
after  testing  the  materials,  consisting  of  painted  woods  and  vari- 
ous fabrics,  for  seven  months,  reported  in  favor  of  this  prepara- 
tion. The  mtmicipality  of  Paris  made  its  use  obligatory  in  all  of 
the  theatres  there  and  it  has  stood  the  test  of  the  last  six 
years. 

BLUE   PIGMENTS. 

Ultramarine  being  a  silicate,  can  be  analyzed  by  fusion 
method  for  silicates.     This  applies  also  to  cobalt  blue. 

^  Am,  Eng.  and  R.  R.  Journal ^  65,  185. 
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turpentine  varies  between  4-8.8  to  +21.5.  The  bromine  ab- 
sorption is  also  an  indication. 

The  bromine  absorption  of  turpentine  varies  between  205 
to  236. 

The  bromine  absorption  of  rosin  spirit  varies  between  184 
to  203. 

The  determination  of  the  amounts  of  petroleum  naphtha  and 

turpentine  in  a  mixture  can  be  made  by  the  method  of  H.  E. 
Armstrong,  /.  Soc,  Chan,  Ind,,  i,  480 ;  consult  also  Allen,  Com. 

Org.  Anal.,  2,  48-50. 

References:  '*  How  to  Design  a  Paint."  By  C.  B.  Dudley,  RaihiHiyand 
Eng'J'^  65,  174,  318. 

*'  On  the  Analysis  of  White  Paint."  By  G.  W.  Thompson,/.  Soc,  Chem, 
Ind.,  15,  43i. 

'*  Detection  of  Rosin  and  Rosin  Oil  in  Oils  and  Varnishes."  Bv  F. 
Ulzer,  Ibid.^  15,  382. 

"Technical  Anah-sis  of  Asphaltuni."  By  L.  A.  Linton,  /.  Am,  Chem, 
Soc.^  16,  809. 

"Rustless  Coatings  for  Iron  and  Steel,  Gah'anizing,  Electro-Chemical 
Treatment,  Painting  and  Other  Preser^•ative  Methods."  By  M.  P.  Wood,. 
Trans.  Am.  Soe.  Mech.  Eng.^  x6,  1895,  350,-450. 

"Preservative  Coatings  for  Iron  Work."  By  A.  H.  Sabin  and  A.  O. 
Powell,  EngineeriufT  News^  Feb.  5,  1895,  p.  86. 

"  Chemische  Operationen  der  Analyse  von  Farbstoffen."  By  F.  Schmidt, 
Mitth.  Malerei,  9,  121. 

"Chemistry-  of  Paints  and  Painting."    By  A.  H.  Church.   London,  1892. 

"Pigments.  Paints  and  Painting."     By  G.  Teny.     London,  1893. 


THE   25TH    ANNIVEKSART  OF  THE  STEVENS  INSTITUTE 

OF  TECHNOLOGY. 

Arrangements  for  the  celebration  of  the  25  th  Anniversary  of 
the  Institute  are  recei\-ing'  all  due  attention  by  the  anniversarj- 
committee. 

In  a  circular  issued  Dec.  7th.  1S96.  the  committee  armounced 
the  date  of  the  festi\-ities  as  Feb.  iSth  and  19th.  1S97.  ^^^  ^^^ 
the  celebration  will  consist  of  a  grand  banquet  at  the  Waldorf 
Hotel.  Xew  York  City.  Thttrsday  evening.  Feb.  iSth.  followed  on 
Feb.  19th  by  an  Inspection  of  and  Exhibition  at  the  Institute. 

In  the  afternoon  of  this  day  Mrs.  E.  A.  Stevens  will  give  a 
reception,  at  Castle  Point,  to  the  Trustees.  Faculty.  Alumni, 
Undergraduates,  and  Ladies. 

In  the  evening  of  the  same  day  a  promenade  concert  will  be 
given  at  the  German  Club  Hall,  on  which  occasion  the  musical 
clu^iS  of  the  undergraduates  will  assist. 

The  Dinner  Com3iittee  is  making  strenuous  efforts  for 
the  success  of  the  banquet,  which  is  to  be  a  prominent  feature  of 
the  celebration. 

Distinguished  guests  will  be  present  and  make  addresses. 

It  has  been  proposed  that  the  graduates  attending  the  ban- 
quet be  seated  by  classes.  This  plan  will  probably  be  carried  out 
if  the  committee  is  informed  promptly  of  the  number  of  each 
clas:^  that  will  attend. 

The  In.stitute  Inspection  and  Exhibition  Committee 
announces  that  the  success  of  the  exhibition  of  the  work  of  the 
ahimni  i^  a.«5sured  as  it  has  already  received  promises  of  exhibits 
from  many  of  the  graduates,  among  whom  may  l)e  mentioned  : 

H.  A.  I'ehling.  '77.  pneumatic  pyrometer  for  blast  furnaces 
and  the  like. 

J^.  H.  Xa->h.   '77.  gas  engine  electric  lighting  plant. 

J.  T.  Kelly.  '7s.  induction  electric  generator. 

Oiio.  M.  Hrmd,  '>50.  standard  measuring  machine. 

W.  H.  Bristol.  ■JS4,  recording  instruments  for  pressure,  tem- 
jHjratiire  and  electricity. 


The  2^dk  A^mrztrrsxw^  7/ zhi  Sxz:e^ts  Itsc::%:tf  tt  Txkmt/uf^.    01 


F.  E.  Tacksoc.    >r.  X  ny  iroantTiSv 

W.  E-  Qtrii=:by.  ■>7.  scntw  rcnp. 

This  exhibcrkc.  is  was  i^sociiONi  h:  ctrcolir  issstwc  by  the 
anniversary  corr.niitee.  wiZ  cocsist  of  niichiaer>-.  spectnsens. 
models.  phot«>gTipbs.  inwirii:^  e^c. .  which  will  represent  the 
work  of  Stevens  gnditites  arse  testify  to  the  prominent  pm  they 
have  taken  in  the  devel-oc^en:  of  engineering  science. 

With  this  informatioc:  there  was  also  sent  a  blank  form  npKXi 
which  graduates  were  re^nested  to  enter  the  exhibits  they  in- 
tended to  make. 

These  exhibits  were  cLissined  under  the  following  heads  : 

I.     VArhtn#i!i    invertfi.  .ie*:c=<»i  or  developtd. 

2-  Sectional  models  *3C  ill:2scrat:\-\e  App&ratizs  of  principles  in\-oI\-vd  in 
machines  exhibited  or  irventei. 

3.  Specimens  iX.  iiticle*  rc\D»i:*:«xi  by  originjil  and  specially  designed 
machinery. 

4.  Photographs  of  engineering  constructions,  machinery,  etc. .  designed, 
superintended  or  erecte-i. 

5.  Designs,  plans,  sketches,  drawings,  etc. 

Exhibitors  were  also  requested  to  state  the  amount  of  floor  and  wall 
space  their  exhibits  would  require  and  also  the  facilities  neevievl.  Under  the 
latter  head  the  following  pardcuiars  ^^re  askevi  for  : 

'*  Fill  out  in  detail,  giving  ful!  particulars,  in  order  that  there-  may  N? 
no  delay  in  fitting  up  for  any  special  requirements.  Also  state  whether  \-ou 
will  personally,  or  by  a  representati\-e.  be  able  to  attend  to  the  reception  and 
installation  of  your  exhibit.  If  unable  to  attend  to  this  important  part 
personally,  do  you  authorize  the  Committee  to  take  entire  charge  of  vour 
exhibit  at  your  expense  ?  " 

And  finally  exhibitors  were  requested  to  stale  what  part  of 
their  exhibits  they  would  donate  to  the  permanent  exhibition  of 
the  Institute. 

A  special  circular  issued  by  the  Exhibition  Committee  gives 
the  following  information  to  exhibitors  : 

Since  the  time  intervening  before  Februar>-  19  is  comparativelv  limite^l, 
it  is  important  that  prompt  decision  be  made  to  enter  an  exhibit,  thus  allow- 
ing sufficient  time  for  its  preparation,  transportation,  and  proper  insuUlation 
at  the  Institute. 

It  is  proposed  to  utilize  the  available  space  of  the  Librar>-.  Phvsical  and 
Electrical  Laboratories,  the  Dynamo  Room  and  Machine  Shop  for  the  dis- 
play. 

It  is  desired  that  everj-  exhibitor  may  be  in  attendance,  or  at  least  may 
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have  a  representative  present  on  February'  19,  to  explain  and  describe  the 
interesting  features  of  his  exhibit. 

In  cases  where  any  mechanical  device  is  shown  in  its  practical  operative 
form,  it  would  be  a  valuable  addition  to  have  sectional  models  or  simple 
apparatus  illustrative  of  the  fundamental  principles  involved  in  the  commer- 
cial form  of  the  machines. 

It  is  the  intention  of  the  Literary  Committee  to  incorporate  illustrated 
descriptions  of  the  various  exhibits  in  the  souvenir  publication,  thus  offer- 
ing an  extra  inducement  to  all  to  be  represented. 

As  previously  suggested,  the  Committee  anticipate  that  in  many  in- 
stances the  alumni  will  l)e  able  to  make  donations  to  the  Institute  of  such 
portions  of  their  exhibits  as  would  fonn  the  nucleus  for  a  valuable  and  in- 
teresting permanent  exhibition,  which  collection  could  be  added  to  from 
time  to  time,  and  suitable  provision  could  be  planned  for  its  reception  in  the 
proposed  Alumni  Building. 

To  facilitate  the  business  management  of  the  Exhibition,  the  Committet 
liave  adopted  the  following  : 

RULKvS  AND  RKGULATIONS  OF  THK  STEVENS  INSTlTirTE  AI^UMNI  EXHIBITION. 

Rule  I. — All  packages  containing  exhibits  intended  for  the  Exhibition 
should  be  addressed  to  the  "Exhibition  Committee,"  Stevens  In.stitute  of 
Technology,  Hoboken,  N.  J.,  and  in  addition,  the  name  and  address  of  the 
exhibitor  should  be  written  on  the  outside  of  each  package. 

Rule  2. — Freight  and  express  must  be  prepaid. 

Rule  3. — The  Institute  will  supply  gratuitously  space  for  exhibit,  power, 
electricity,  water,  steam,  gas,  etc.,  as  may  be  required  by  exhibitors  for  the 
presentation  of  their  appanitus  to  the  best  advantage  and  in  actual  opera- 
tion, where  possible. 

Rule  4. — Expenses  of  cartage,  unpacking,  installing  the  exhibits  and 
their  removal  at  the  close  of  the  exhibition,  shall  be  paid  by  the  exhibitor. 

The  Committee  will  furnish  all  possible  assistance  to  exhibitors,  and 
will  in  instances  where  they  are  unable  personally  or  by  a  representative  to 
attend  to  installing  their  exhibits,  assume  charge  of  receiving,  unpacking 
and  arranging,  as  well  as  repacking  and  returning  at  close  of  exhibition, 
having  the  work  performed  at  as  small  expense  as  possible  to  the  exhibitor. 

To  assist  each  alumnus  in  planning  his  exhibit,  the  Committee  have  in- 
closed a  blank  form  of  letter,  to  be  filled  out  as  completely  as  possible  and 
returned  at  earliest  convenience  to  the  Exhibition  Committee. 

The  Committee  on  Pitbucations  propcses  to  bring  out  a 
volume  of  about  400  pages  and  otherwise  of  the  dimensions  of  the 
Institute  Catalogues,  handsomely  bound  in  cloth  and  very  fully 
illustrated.  This  will  contain  in  addition  to  full  accounts  of  the 
proceedings  at  the  Anniversary  celebrations,  an  extended  and  fully 
illustrated  history-  of  the  Institute,  and  also  one  of  its  founder, 
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Edwin  A.  Stevens,  and  his  immediate  predecessors.  It  will  like- 
wise contain  as  a  prominent  feature  a  record,  likewise  illustrated, 
of  the  work  done  by  the  Faculty  and  Alumni  of  the  Institute 
during  the  25  years  which  have  passed  since  1871. 

In  order  that  the  Alunnii,  on  whose  aid  in  supplying  ma- 
terial for  this  record  and  its  illustration  the  succevSs  and  complete- 
ness of  this  part  of  the  work  will  largely  depend,  may  have  a  clear 
idea  of  what  it  is  proposed  to  do  in  this  connection,  a  few  sample 
pages  have  been  prepared  from  such  material  as  chanced  to  be 
most  accessible  and  these  will  l>e  found  at  the  end  of  the  present 
number  of  the  Indicator. 

In  cases  w-here  Alumni  can  furnish  electrotypes  illustrating 
their  work,  and  will  loan  them  for  a  short  time,  this  \\\\\  make 
the  work  of  illustration  the  easiest.  If  this  cannot  be  done, 
then  the  next  best  thing  will  be  good  prints  on  paper  from 
woodcuts ;  after  this  drawings  and  photographs.  The  Com- 
mittee do  not  expect,  as  a  rule,  to  use  directly  the  electrotypes 
sent  them,  but  to  work  up  from  them  reduced  copies  in  an  ar- 
tistic style,  in  the  manner  of  the  transmitting  dynamometer  and 
gas  engine  shown  on  the  sample  pages. 

This  has  been  done  by  making  a  print  from  the  woodcut  or 
electrotype  on  drawing  paper,  working  this  up  artistically  with 
the  brush  and  then  making  a  half-tone  plate  from  the  thus- 
modified  wood-cut  picture. 

In  sending  material  for  illustration,  graduates  are  requested 
to  have  in  view  the  artistic  character  and  fitness  for  reproduction 
with  good  effect,  of  the  pictures  or  illustrations  sent. 

In  some  cases,  of  course,  the  plates  sent  may  be  suitable  for 
direct  use,  as  in  the  illustration  of  the  wire-rope  tramway  now 
given,  but  the  Committee  do  not  expect  to  depend  upon  this.  A 
great  point  will  be  that  alunnii  should  send  this  material  for 
illustration  and  memoranda  of  their  professional  work,  etc.,  as 
promptly  as  possible,  for  though,  of  course,  the  memorial  volume 
cannot  appear  until  after  the  celebration,  it  is  desirable  to  get  it 
out  as  soon  after  as  may  be. 

The  Promenade  Concert  Committee  announces  that  the 
Glee  Banjo  and  Mandolin  Clubs,  composed  of  undergraduates, 
wnll  give  a  concert  in  the  large  hall  of  the  German  Club,  on  Fri- 
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day  evenin$r.  hej^fixmixur  abovcc  haIf-pa5C  esgiir  o'clcck  and  lasdng- 
an  hotir  or  %o.  After  clxia  rhere  wiH  be  promenade  and  dance 
mt»ic.  and  ligBt  refrerfiTnent*  will  be  xrved.  AH  those  wiio  take 
part  in  the  annxversorv  ceiebrataop  xr^  e'»p<yred  to  oome  to  tixis 
promenade  concert  withocxt  K)ecial  in'vif.irinc 

The  general  committee  and  the  sob-comnxxrtees  appointed  to 
make  the  arrangements  for  the  celebratioa.  are  cocstitDted  as  fol- 
lows : 

The  Coxmzttee. 


Preax/lent  Kcr.rr  Morton.  Chairaaa,  Alex.  C.  Hanxphrers,  'Si^ 

Fiank  E.  Iiieu.  "77. 

For  the  AlmmLni. 

R.  M.  Dixon.   Sr.  Trcasnrer.  J.  W.  IJeb.  Jr.,   Sa 

A.  R-  Wolff.  •76.  Joseph  Wctzler,  '82, 

A.  Ricv^.bcT^jCT.  '76.  W.  H-  Bristol.  '84, 

J.  H.  C:mtz,  'S7. 

/t?r  /A<r  ^  'ndergradutzzes . 

Walter  Kidde.  '97.  Secretary,  E.  C.  GreU*.  '98, 

Alex.  B.  Macbeth.  '97.  A.  F.  Westerfield,  •99. 

BAXljrET  C030iH"lfe.E. 

Pre<«i'ient  Henrj-  Morton,  Alex.  C.  Hamphre^-s, 

A.  R.  Wolff. 

I.VSTrTT.TE  IXSPECTIOX  AND  EXHIBmON  CosnaiTEE. 

W-  H.  Bristol .  Waller  Kiddc, 

E.  C.  Grelle. 

Promenade  Concert  Committee. 

J.  H.  Cuntz,  Frank  E.  Idell. 

A.  B.  Macbeth. 

Press  Committee. 
J,  W.  Lieb.  Jr..  Joseph  Wetzler. 

Literary  Committee. 

Prfsidt-nt  Henrj-  Morton,  J.  H.  Cuntz, 

A.  Riesen>>crj(er.  Rudolph  V.  Rose,  '97. 

Ways  and  Means  Committee. 

Prcti'lent  Henry  Morton,  Alex.  C.  Humphreys, 

R.  M.  Dixon,  Walter  Kidde. 


INSTITUTE   NOTES. 

Anniversary  Xotks.  An  iiiiercstinj^  xneeling  of  the  Amiiversarx* 
Committee  was  held  Nov.  13.  1S96.  at  Presitlent  Morton's  home. 

President  Morton  was  in  the  chair  and  the  roll-call  of  the  secretarv 
showed  the  followinj;  members  present : 

Alex.  C.  Humphreys,  'Si.  F.  E.  Idell.  '77.  R.  M.  Dixon.  Si.  A.  R.  Wolff. 
'76.  \Vm.  li.  Bristol.  'S4,  J.  H.  Cunt/.  "87,  Walter  Kidde.  '97.  Alex.  B.  Mac- 
beth, '97.  E.  C.  Grelle.  '98. 

J.  W.  Lieb,  Jr..  '.So.  ami  Joseph  Wetzler,  'S2.  sent  regrets  for  not  being 
able  to  attend. 

The  important  business  of  the  meeting  was  the  selection  of  the  date  of 
the  celebration  and  the  appointment  of  the  varioiLs  sub-committees  who 
were  to  assume  the  management  of  particular  features  of  the  celebration.  The 
action  of  the  committee  on  these  matters  is  given  elsewhere  in  this  issue. 

The  Banquet  Committee  was  appointed.  w*ith  power  to  make  all  arrange- 
ments, and  with  instructions  to  secure  guests  and  sp>eakers  for  the  dinner. 

Prof.  A.  Riesenberger  was  ujx>n  motion  requested  to  join  the  general 
committee. 

President  Morton  then  placet!  in  the  hands  of  the  Literary-  Committee 
the  sum  of  ^100 — which  amount  he  generously  donatetl  for  prizes  to  l>e 
awarde<l  for  contributions  to  the  souvenir  book. 

Mr.  Dixon,  treasurer,  rejx)rted  tlie  receipt  of  117  contributions  in  re- 
sponse to  the  first  notice  sent  by  the  committee  to  all  graduates. 

It  was  also  upon  motion  decidetl  that  all  subscribers  Ik?  entitle<l  to  a 
souvenir  book.  Mr.  Humphreys  suggesietl  that  in  the  next  notice  a  reminder 
as^to  voluntar)'  subscriptions  be  made. 

At  the  close  of  the  meeting  the  committee  repaire<l  to  President  Mor- 
ton's dining-room  where  they  were  ver\-  pleas;inlly  entertaineii. 

By  iN\aTATiON  OF  Presi<lent  Morton,  the  December  meeting  of  the 
American  Chemical  Society.  New  York  Section,  was  held  at  the  Institute  on 
Friday  evening,  Dec.  1 1 .  1 896. 

Prof.  Leeds  deliverwl  a  lecture  on  "The  Quantitative  Determination  of 
Micro-Organisms  in  Drinking  Waters." 

This  lecture  was  followe<l  by  a  talk  on  "Fluorescence.*'  by  President 
Morton,  after  which  the  members  were  entertained  by  the  President  at  his 
residence. 

Prof.  LBEDS  has  been  engage<l  by  the  city  of  Brooklyn  to  make  and 
personally  oversee  all  the  chemical,  microscopic,  an<l  bacteriological  tests 
and  investigations  that  may  be  required  of  the  sources  of  the  water  supply 
of  that  city,  in  the  next  four  months. 
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The  outfit  comprises  all  the  parts  used  on  a  locomotive,  passenger  car 
and  freight  car,  with  the  exception  of  the  driver  and  tender  brakes.  The 
parts  include  an  eight-inch  Westinghouse  air-pump  which  furnishes  the  com- 
pressed air,  a  main  reservoir,  in  which  the  compressed  air  is  stored ;  an 
engineer's  brake,  and  equalizing  discharge  valve ;  an  auxiliar\'  reservoir, 
brake  cylinder  and  triple  valve,  for  a  freight  and  a  passenger  car  ;  a  pump 
governor  and  a  pressure  retaining  valve. 

There  are  also  a  sectional  engineer's  valve  and  a  sectional  quick  action 
triple  valve  for  use  in  the  explanation  of  the  action  of  the  brake. 

This  valuable  apparatus  is  now  erected  against  the  wall  of  the  east  base- 
ment and  is  in  running  order. 

The  '*  Swift  "  Lubricator  Co.  presented  to  Mr.  Moore,  for  use  on  the 
Westinghouse  air  pump  forming  a  part  of  the  brake  outfit,  one  of  their 
standard  single  connection  sight  feed  lubricators. 

The  ExECiTTivE  Committee  of  the  Alumni  Association  held  its  regular 
meeting  on  Thursday,  Jan.  7th,  at  the  office  of  Mr.  V.  E.  Idell,  Havemeyer 
Building,  New  York  City.  There  were  present,  R.  M.  Dixon,  *8i,  J.  Day 
Flack,  '87,  H.  de  B.  Parsons,  '84.  F.  E.  Idell,  '77.  F.  D.  Funnan,  '93,  P.  E. 
Raqu^,  '76,  K.  Torrance,  '84,  Wni.  H.  Bristol,  '84,  and  A.  Riesenberger,  '76. 

It  was  decided  to  hold  the  Midwinter  Meeting  of  the  Association  on 
Friday  eveni;ig,  Feb.  19th,  1897,  at  8  o'clock,  at  the  German  Club  Hall,  6th 
and  Hudson  Streets,  Hoboken,  at  the  time  set  for  the  Promenade  Concert 
and  Dance.  The  conmiittee  appropriated  f  150  for  the  collation  to  l>e  ser\'ed 
on  this  evening. 

The  managing  e<litors  of  the  Indicator  were  appointetl  a  committee  to 
ascertain  whether  a  favorable  arrangement  can  l)e  entered  into  for  disposing 
of  the  advertising  pages  of  the  Indicator  to  some  party  for  a  fixed  sum. 

The  F1R.ST  Anni'al  Reunion  Dinner  of  the  class  of  '95  was  held  at 
the  Marlborough  on  the  evening  of  Friday,  November  6th.  Fourteen  mem- 
bers were  present.     Mf.  \Vm.  Corl>ett  presided  and  acte<l  as  toastmaster. 

A  toast  on  * 'Society"  was  answered  by  Mr.  A.  Lenssen,  Jr.,  who  enter- 
tained those  present  with  some  interesting  remarks.  Mr.  A.  Ganz  answered 
the  toast,  **  Progress  at  the  Institute,"  pointing  out  particularly  the  additions 
made  to  the  Electrical  Department  during  the  past  year,  and  noting  tliat 
the  impulse  to  improvement  was  given  by  the  presentation  of  the  engine 
and  dynamo  on  part  of  the  class. 

Reganiing  the  Anniversary'  Celebration,  the  feeling  of  the  meml)ers 
present  was  that  the  class  shouM  l>e  proix^rly  represented,  and  take  jxirt  in 
the  exercises.  A  business  meeting  will  l)e  held  early  in  January  to  give  this 
matter  due  consideration. 

Engineering  Society.  The  First  Regular  Meeting  of  the  Engineer- 
ing Society  for  1896-97  was  held  Friday,  Oct.  2,  1S96.  The  election  of 
officers  resulted  as  follows  : 

President,  A.  Macklin  Orr.  Jr. ;  Vice-President,  Warren  Davey  ;  Secretary 
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Riwloloh  V.  RtH«r;  Trt:a.surer.  C.  R.  Cliri'tv.  'r.  :  Execiiri\-e  Committee: 
J,  Cmmwejl,  Ciwirm-in.  A.  3.  Miller,  inii  R.  S.  Scott. 

At  the  leconii  meetin-jr  -jf  the  .S'HTiety  »n  ^'rtinejuUv.  rict.  :-l  :Sq6.  llr. 
T.  Cromwifli  .»7.  reaii  i  lADer  jn  '  Tlie  r.o*?omutive  m  Uie  Erection  SIiod.* 
The  thini  :T7«rtinsf -ras  ;ie:d  rnday.  N'«>v.  : :.  :^Qb-  Mr.  A.  3.  Miller.  i>. 
read  a  paper  m      Tlie  t*Tair:ice  jt  Iniiicatina:  I,ocomotives.  ' 

,\t  the  next  TTieetin;;.  T:itr««liy  N-n-.  z^itli.  Mr.  r.  'i,  Oakes  ;^\-e  .i  talk 
on  "  Stiram  V.ilves  '  in.i  Mr.  H.  A.  fii.-lin  reiui  i  paper  in  '  Hcatins:  ^rith 
Live  4 Hi i  r-xhrtU-it  Stcnm. 

.\t  the  nfth  :neer:n^  Mr.  I*.  3.  T^cnt  reaii  t  paper  m  "  "Hie  Manui'acturc 
of  Coniirnieii  Milk. 

Thk  "^KXiOR  Cr^^ss  jr^janLzeri  A-.tii  the  following  >mcers  .  President, 
*jOnion  '...  Uutchin.-  .  ',':ce-?resiiieni.  Ii.  R.  Snapp  :  .Secretarv,  A,  ^L  '  jrr, 
Jr.:  TrtTiMirer   J.  R.  ^I'.irsty    'r. 
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Vol.  X\1I.,  1S96,  of  the  Transactions  of  the  American  Society  of  Me- 
chanical Engineers,  issueti  in  November,  contains  the  following  contribu- 
tions by  graduates  and  members  of  the  Faculty  of  the  Institute  : 

Gus  C.  Hennixg.  '76. — Minutes  of  fifth  conference  on  Methoils  of 
Testing  Materials. 

Discussion  on  :  A  Hydraulic  Dynamometer ;  Determining  Moisture  in 
Coal ;  I^ffect  of  Temperature  on  Wrought  Iron  and  Steel ;  Structural  Steel 
Fly  Wheels  ;  Transverse  Strength  of  Cast  Iron. 

Wm.  Kent,  '76.— The  Efficiency  of  a  Steam  Boiler— What  is  it? 

Discussion  on  :  Classification  Catalogue  for  an  Engineering  Library* ; 
Coal  or  Oil  as  Fuel ;  Damper  Regulation  in  Oil  Firing  ;  Detennining  Moisture 
in  Coal ;  Effective  Centre  of  Light  from  Photometric  Burner ;  Experiments 
on  Friction  of-  Screws  ;  Experiments  ^^'\^.\\  Automatic  Mechanical  Stokers  ; 
Forge-Shop  Design  ;  Oil  Extraction  ;  Power  to  Drive  Disc  Fans ;  l^ropor- 
tions  of  High  Spee<l  Engine ;  Reliability  of  Throttling  Calorimeters ;  Re- 
tanlers  in  Fire  Tubes  of  Steam  Boilers  ;  Self  C(X)ling  Condenser  ;  Structural 
Steel  Fly  Wheels ;  Tests  of  Steam  Boilers  with  Different  Kinds  of  Coal  ; 
Experiments  with  Throttling  Calorimeter ;  Transverse  Strength  of  Cast 
Iron  :  Western  River  Steamboat. 

J.  W.  LiEB,  Jr.,  '80. — Discussion  on  :  Tests  of  De  Laval  Steam  Turbine. 

H.  i)K  B.  Parsons,  '84. — Discussions  on :  Effect  of  Temperature  on 
Wrought  Iron  and  Steel ;  Saving  Fuel  in  an  Oil  Refinery. 

W.  S.  Aldrich,  '84. — /)iscussions  on  :  Friction  of  Screws  ;  Generation 
and  Transmission  of  Water  Power;  Proportions  of  High  Sjx^ecl  Engines ; 
Tests  of  De  Laval  Steam  Turbine  ;  Water  Power  of  Caratunk  Falls. 

H.  A.  Bang,  '88. — Discussion  on :  Oil  Extraction. 

Prof.  Denton. — The  Reliability  of  Throttling  Calorimeters. 

Dismssions  on  :  Friction  of  Screws ;  Siiving  Iniel  in  an  Oil  Refinery* ; 
Tests  of  Steam  Boilers  with  Different  Kinds  of  Coal. 

Prof.  Jacobus. — P^xperiniental  Method  of  Detennining  the  ICfTective 
Centre  of  the  Light  Emitted  from  a  Stan<lard  Photometric  Burner. 

Discussion  on  :  Experiments  with  Throttling  Calorimeters. 

At  a  meeting  of  the  Araer.  Soc.  of  Mech.  Pjigineers,  held  Dec.  i  to  4th, 
in  New  York  City,  C.  V.  Kerr,  'SS,  read  a  paper  on  "The  Moment  of  Re- 
sistance,'* Geo.  W.  Colles,  Jr.,  '94,  a  paper  on  "  Metric  vs.  Duodecimal  Sy.s- 
tem,"  and  H.  de  B.  Parsons  reported  upon  Tests  of  Fire-proofing  material, 
as  a  member  of  the  Society's  Committee  on  this  subject. 
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The  folloicing  Ste\'ens  graduates  registered  their  attendance  at  this 
meeting : 


H.  A.  Bang, 

W.  S.  Ackerman, 

Fritz  Uhlenhaut,  Jr., 

D.  S.  Jacobus, 
Philip  E.  Raqu^. 
F.  E.  Well, 
Albert  Spies. 

E.  A.  Uehling, 

A.  Faber  du  Faur, 
E.  P.  Tliompson, 
Henry  Torrance,  Jr., 
R.  N.  Bavlis, 


E.  M.  Rosenberg, 
Franklin  Moeller. 
W.  H.  Bristol, 
\V.  D.  Hoxie, 
Jas.  M.  Cremer, 
W,  B.  Vereance, 
Geo.  M.  Bond, 
Geo.  W.  Colles, 
H.  L.  Gantt, 
Wm.  L.  Lyall, 
C.  W.  Thomas, 
Kenneth  Torrance, 


E.  H.  Foster, 
Wm.  Kent. 
Gus.  C.  Henning, 
J.  \V.  Lieb.  Jr., 
Geo.  Gibbs, 
Paul  Dotv, 
H  de  B.  Parsons, 
Edw.  J.  Willis, 
A.  Riesenberger, 
W.  E.  Quimby. 
Miliar}-  C.  Messimer, 
Jos.  R.  McElro\-. 


John  R.  Slack. 

Professors  Wood  and  Webb  also  attemled. 

Alkx.  C.  Humphreys,  '8r,  John  M.  RrsBv.  '85,  Rolux  Norris,  'S5, 
CARTER  H.  Page,  Jr..  '87,  an<l  Altkn  S.  Mili.er,  *88.  attended  the  St. 
Louis  meeting  of  the  American  Gas  Light  Association,  held  Oct.  27-29,  1896. 

Mr.  Page  presented  a  paper  on  *  *  Some  Experiments  in  Interior  Illumi- 
nation "  and  Mr.  Miller  a  paper  on  **  The  Separation  of  Water  Gas  Tar." 

P.\rL  Doty,  '88,  Ira  F.  Wortendyke,  '89.  and  Joseph  A.  Norcross, 
'91,  were  admitterl  to  membership  in  the  Association  at  this  meeting.  Mr. 
Humphreys  was  elected  Second  Vice-President  of  the  Association,  and  J.  A. 
P.  Crisfield  a  member  of  the  Council. 

'76. 

John  M.  W.\ijj.s,  formerly  Division  Superintendent  of  Motive  Power 
of  the  Penn.sylvania  Railroad  and  locate<l  at  Altoona,  Pa.,  has  been  appointed 
General  Superintendent  of  the  Philadelphia  and  Erie  Railroad  Di\'ision 
Northern  Central  Railway  Company  of  the  Pennsyh-ania  Railroad,  office  at 
Williamsport,  Pa. 

A.  W.  Stahl,  U.  S.  N.,  was  one  of  a  board  of  two  members,  appointed 
to  examine  and  report  upon  all  matters  pertaining  to  the  construction  of  the 
U.  S.  steamer  **  Texas"  which  recentlv  sank  at  her  dock  at  tlie  New  York 
Navy  Yard  owing  to  the  breakage  of  a  valve  guanl  in  the  engine  room. 

Grs  C.  Hp:NNiNr,,  as  Special  Engineer  for  the  Department  of  Buildings, 
New  York  City,  has  been  making  fire  tests  of  so-calleil  fire-proof  floor  con- 
structions. 

The  Amerirafi  Machinist  of  Nov.  5th,  1896,  contains  an  article  on 
'*  Banrl  Siiws  for  Metal  Work,"  which  was  translated  and  condenseil  for  this 
journal  from  Zt'iisthri/i  des  Vereincs  Deutscher  Inji^enieurc  by  Mr.  Henning. 

The  Electrical  Engineer  of  Oct.  28,  1896,  contains  an  illustration  and  a 
description  of  the  I'ehling  &  Steinbart  pyrometer,  which  will  reliably 
measure  temperatures  of  3,000  degrees  Fahr.  and  over. 
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Lord  Keh-in.  in  acknowledging  the  receipt  of  a  copy  of  Edward  P. 
Thompson's  hook  on  Roentgen  Rays,  states  nnder  date  Nov.  50,  1896 :  **  I 
received  it  only  a  few  daj-s  ago,  but  I  have  already  looked  nearly  all  through 
it  with  great  interest.  I  have  seen  enough  to  know  that  I  shall  find  much 
most  useful  information  in  it  which  will  always  be  readily  available  be- 
cause of  the  veiy-  excellent  method  and  care  with  which  j*ou  hax'e  given 
references  to  authors,  dates  and  publications,  and  I  am  sure  all  who  are  in- 
terested in  the  subject  will  find  your  book  exceedingly  valuable.  All  your 
statements  with  reference  to  anx-thing  I  have  done  on  the  subject  are  per- 
fectly correct,  I  believe  that  hitherto  nothing  in  the  ^-ay  of  diffraction 
has  been  disco\-ered  for  the  Roentgen  Rays.  I  doubt  very-  much  the  gen- 
uineness of  McKay's  magnetographs,  p.  25  of  your  book.  No  other  experi- 
menter as  far  as  I  know  has  given  any  confirmation  of  his  experiments." 

TTiC  Engineering  Record,  Dec.  5,  1S96,  gives  a  description  and  illustra- 
tion of  the  De  Bonnex-ille  Xon-Freezing  Tank  Float,  a  dex-ice  for  preventing 
the  interruption  of  automatic  float  regulators  and  indicators  by  the  forma- 
tion of  of  ice  in  water  tanks.     It  is  adapteil  for  any  pumping  ser\-ice. 

A.  A.  De  BoN^^E^^LLE  has  applied  for  letters  patent  upon  this  dex-ice. 

'Si. 

H.  C.  White  has  been  appointed  Chief  of  the  Machiner>-  Department 
of  the  Tennessee  Centennial  Exposition  which  vn\\  be  opened  next  June. 

Mr.  White,  who  has  been  manager  of  the  Phcenix  Iron  Works  Company 
at  Meadv-iUe,  Pa.,  succeeds  Prof.  Wm.  T.  Magruder,  also  of  the  class  of  '81, 
who  has  accepted  the  chair  of  engineering  at  the  Ohio  State  University,  at 
Columbus,  Ohio.  Business  Chat,  the  official  bulletin  of  the  Expositioil,  in 
announcing  Mr.  White's  appointment  states  that  "he  has  been  drafter, 
erector,  and  superintendent  of  a  large  number  of  engine  companies  and 
comes  highly  endorsed  as  a  man  of  force  and  ability  and  has  to  his  credit 
the  construction  of  a  number  of  large  plants. ' ' 

On  Sept,  15,  1896,  U.  S.  Letters  Patent  were  grante<l  to  R.  M.  Dixon 
for  **  certain  new  and  useful  improvements  in  gasholders  for  railway  cars  or 
the  like"  where  gas  to  be  utiliz^ed  is  storeti  under  high  pressure  until  re- 
quired for  use.  The  **  regulator  "  usetl  to  reduce  the  high  pressure  in  such 
service  is  placed  in  the  receiver,  thereby  dispensing  with  much  of  the  pip- 
ing now  employed,  simplifying  the  system,  and  completely  protecting  the 
regulator. 

The  invention  is  illustrated  and  described  in  the  .'Imeriam  Cius  Light 
journal  of  Sept.  28,  1896. 

Mr.  Dixon  read  a  paper  on  **  Car  Heating  by  Steam  "  l)efore  the  New 
York  Railroad  Club,  Oct.  15.  1896. 

•82. 

Geo.  Gibbs  attended  the  September  meeting  of  the  Western  Railway 
Club,  held  at  Chicago,  and  participated  in  the  discussion  of  the  several  sub- 
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jects  that  came  before  the  meetinnj — **Tlie  Relation  ot  Speeil  to  the  Power 
and  Efficiencv  of  Direct  Current  Series  Electric  Motors  for  Locomotives,'* 
"Performance  of  the  Punlue  Locomotive  Schenectady'*'  and  "Metal 
Cnderfraniinj^  tor  Tenders  and  Cars." 

'S- 

J.  E.  S.vr.irK  is  a  member  of  the  committee  .ippointed  by  the  .Unerican 
Railway  Mjister  Mechanics'  Association  to  report  at  its  1897  Convention  on 
the  question  :  "  Which  is  the  most  economical,  a  Iwiler  jacket  of  planished 
iron  or  a  l>oiler  jacket  of  c»)mmon  sheet  inm  t>r  -iheet  steel  paintetl?  The 
general  appearance,  first  cost  and  cost  of  maintenance  to  be  consi<lered. " 

•S4. 
Ar,KX,  Wr'RTZ.  in  an  article  published  in    T'W  EUctrical  I'' furirtt'cT of 
Sept.  ;,o,  [S96,  desi?ribes  a  compact  form  of  apparatus  ilesijfne<l  by  him  for 
the  protection  aj^rainst  lightninK  of  liiifh  potential  power  tninsmission  cir- 
cuits, 

H.  D.  Williams  'ieliveretl  one  «:)f  a  course  of  lectures  upon  practical 
subjects  relatin^r  to  machinery-,  arraujietl  by  the  executive  committee  of  the 
Mechanics*  Institute.  Tlie  lecture  was  upon  "  A  Newly  Discovereil  Funda- 
mental Law  of  Machiuer}:  "  and  was  -r^'t-n  at  the  uulitorium  of  the  Me- 
chanics' Institute,  Rochester.  X.  V..  Satunlay.  Dec.  \2,  1^96. 

An  article  hy  I-'  N.  Mi'RTon  on  "The  T'se  ')f  iMS  Enifines  ;  A  Chat 
With  the  Pi.wer  T'ser. "  appearetl  in  /•V-J^'^r,-.-,-..;:-/   ./;.'■.  (  ict.  1.5,  i>k>6. 

E.  F.  WhiTK  \\v\s  had  cotisinictc^l.  fn^ni  desiiius  prep;ire<i  by  himself,  an 
evaporation  water  C(.>oler  for  co«>linvf  for  re-use  the  lieateil  circulatinii  water 
from  su-ani  eui^ue  condensers.  The  appar:itu>  -iepeuds  for  its  action  upon 
the  crvjhnjif  effects '/f  "  .nr-vapt-r  absorption  " "  iiniler  comiitions  of  inducetl 
.lir  cin.'ulation  ovi-r  -iii  tfxteiisive  water  surt.ice.  T!ie  apparatus  lias  been 
tested  recently  l>y  the  Dept.  of  Tests  uf  the  I:i?«tit:ite.  S<»me  t)f  the  results 
of  these  tests  .ire  publisheil.  ti>vrether  with  an  ;IiUstrit:on  :ind  tlescription  of 
one  p; I rt ii". I iar  t <  irru  of  tlie>e   w ater  o< j< .1  le rs ,   in    f'lt •  /-'. 't  1  rnt \ii  Kuiritwer  of 

Wm.  ?,.  V!":hkan\I':.  nivi'iitrer  '>f  '■riil^res  i:i<i  '^uiMinj^  of  the  West 
Shc.n-  R.  R..  \\  'vhawken.  N.  _'..  -vas  elected  .1  mem'^er  *>i  the  Associiition  •■»£ 
Supt-r.ntinilrnt.^ 'if  r',nilyv<  aiiii  P.ui.iiini^s  at  its  Chica^^o  meetinv:.  held  last 
Dc  tiller. 


^^i"* 
*■*. 


Ai,i'k:-:»  <"f<.:.i^sHoHt.'i  r.H  Mavf.r  ret'.ime^I.  on  tlie  i^th  of  fulv,  iSije, 
from  .t  :r.r.'  -if  expli jr.it iur.  uf  the  vrreai  barrier  reef  of  the  N.  E.  coast  of 
,\usir*Iia.  This  exj^^^tlition  was  nttcil  out  by  Pnjfessor  Alexander  Agassiz« 
to  whrim  Mr,  Maver  w;w  assistant. 


Institute  Personals,  73 

On  his  return  to  Harvard  University  Mr.  Mayer  passed  his  examination 
for  the  degree  of  Doctor  of  Science,  and  wns  soon  after  appointed  curator  of 
the  Mtiseum  of  Comparative  Zo61og>*  of  Har\-ard  University. 

•  RoBT.  C.  OUPHANT  and  D.  H.  GiLDERSLEEVE  are  associated  in  busi- 
ness at  1 26  Liberty*  Street,  New  York  City.  The  former  is  manager  of  the  New 
York  Office  of  The  Snow  Steam  Pump  Works  of  Buffalo,  N.  Y..  and  the 
latter  is  the  Eastern  representative  of  the  same  company.  They  have 
opened  branch  offices  at  35  Congress  Street,  Boston,  Mass.,  and  in  the  Drexel 
Building,  Philadelphia,  Pa. 

Carl  H.  Graf  was  married  to  Miss  Corinne  Battell  Beedle.  Wednesday, 
Nov.  iS,  1896,  at  the  Beneficent  Congregational  Church,  Pro\-idence,  R.  I. 
Mr.  and  Mrs.  Graf  reside  in  Logan  Street,  LawTence,  Mass. 

Wm.  N.  Carlton  was  appointe<l  to  test  the  capacity  and  economy  of 
running  of  the  new  30,000,000  gallon  piunping  engine  of  the  Buffalo  water- 
works. 

•91. 
C.  Temple  Emmet  was  married,  in  November,  to  Miss  Alida  Beekman 
Chanler,  the  youngest  daughter  of  the  late  John  Winthrop  Chanler,  and 
great-great  granddaughter  of  the  first  John  Jacob  Astor,  at  Christ  Church, 
Red  Hook,  N.  Y. 

'92. 

Henry  C.  Meyer,  Jr.,  was  married  to  Miss  Louise  Griffen  Underbill, 
We<lnesday,  Nov.  iS,  1896,  at  St.  Luke's  Church,  Montclair,  N.  J. 

'93- 
B.  G.  Br.\ine,  assistant  engineer  to  Thos.  K.  Brown,  Jr.,  C.  E..  3S  Park 
Row,  New  York  City,  has  been  electe<l  to  Junior  membership  in  the  Amer. 
See.  of  Mech.  Engineers. 

Alvin  Boody,  son  of  ex-Mayor  David  \.  Bo<Kly,  of  Brooklyn.  N.  Y.. 
was  married,  in  November,  to  Miss  Louise  Weeks,  daughter  of  Mrs.  Hen- 
rietta W.  Weeks,  1S7  Berkley  Place,  at  St.  John's  P^piscopal  Church,  Brook- 
lyn, N.  Y. 

•94. 

Wm.  a.  Jones  was  married  to  Miss  Sfillie  Pringle  I*isler,  on  Thursday. 

Dec.   24,   1896,  at  Philadelphia.    Pa.     Mr.  and  Mrs.   Jones   reside   at  4517 

Regent  Street,  Philadelphia.  Pa. 

'96. 

Ihwcry  October,  1896,  contains  a  description  of  the  ap|>aratus  and 
method  used  by  R.  T.  Kingshord  and  Wm.  H.  MacGrkgor  for  indicating 
an  engine  under  rapidly  var>-ing  load.  This  piece  of  apparatus  was  designeil 
by  Messrs.  Kingsfoni  and  MacGregor  for  use  in  the  preparation  of  their  the- 
sis, the  subject  of  which  was  a  "Test  of  the  H.  Ward  Leonard  Electric 
Ele\-ator  in  Fahy's  Building,  Maiden  I-ane,  N.  Y." 

R.  T.  Kingsford  has  accepted  a  position  with  the  Rushmore  Dynamo 
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ATHLETICS. 

FOOTBALI,. 

The  football  team  closed  its  schedule  vnth  so  many  defeats  that  the 
season  cannot  be  considered  other  than  an  unsuccessful  one. 

The  fault  does  not  rest  with  the  indi\'idual  members  of  the  team,  for 
their  work  was  of  the  hard  and  faithful  order ;  but  with  the  student  body  of 
the  college,  which  gave  the  team  neither  encouragement  nor  support.  It  is 
absolutely  essential  for  the  development  of  a  good  'varsity,  that  it  have  in 
its  practise  a  scrub-team  to  line  up  against.  Yet  of  all  the  men  in  the  In- 
stitute who  play  the  game,  but  four  or  five  would  put  in  an  appearance  at 
the  grounds  to  give  the  'varsity  practise.  A  '\'arsity  cannot  under  these  cir- 
cumstances be  expected  to  play  winning  games  against  first-class  teams. 

Then  again  Stevens  is  unfortunate  in  lacking  experienced  men  to  act  as 
•coaches.  This  should  not  be  the  case,  when  it  is  considered  how  many  of 
her  alumni  have  made  themselves  famous  on  the  gridiron.  The  presence  of 
a  few  of  these  men  would  infuse  new  life  into  the  game  ;  and  it  is  earnestly 
hoped  by  the  students  that  next  fall  will  find  a  formidable  array  of  coaches 
from  the  alumni  ranks. 

Following  is  the  schedule  of  games  played  : 

Oct.    3 — Elizabeth  A.  C.  vs.  Stevens  at  Elizabeth 46 — o 

10 — Y.  M.  C.  A.  of  Oranges  vs.  Stevens  at  Hoboken 12 — 6 

17 — Irving  Club  vs.  Stevens  at  Eastern  Park,  Brooklyn 8 — 6 

21 — Rutgers  '*  "        New  Brunswick 10 — o 

24— N.  Y.  University         "        Ohio  Field,  N.  Y 40—0 

31— Elizabeth  A.  C.  "        Elizabeth 52—0 

Nov.  3—N.  J.  A.  C.       "  "        Bayonne 40—0 

II — Rutgers  "  '*        Hoboken o— 10 


(« 


E.  A.  C.  VS.  STEVENS. 

Against  such  veteran  players  as  I^ngford,  Smith,  Stillman,  Knapp,  and 
Hopkins.  Stevens  made  a  weak  defense.  Although  outplayed,  it  was  by  no 
means  a  disgrace  to  be  beaten  by  a  team  which,  during  the  season,  played 
Yale  to  a  standstill.  In  the  first  game  Captain  Hutchins  received  injuries 
which  necessitated  his  retiring  for  the  rest  of  the  season,  Buckley  succeed- 
ing him  as  Captain. 

O.  Y.  M.  C.  A.  vs.  STEVENS. 

No  excuse  can  be  offered  for  the  miserable  playing  of  Stevens  in  this 
game.  Although  the  first  half  closed  with  the  score  6 — 4  in  Ste'tens'  favor, 
and  looked  like  a  sure  victor}',  the  second. half  upset  all  calculations,  the 
team  going  completely  to  pieces. 


-T  Athletics. 

IRVING  vs.  STF.VENS. 

Mcvfn^«  look  a  <itrcide<l  bract-  in  this  gamt*.  plax'ed  excellent  footbalL 
i::/.  tiK  result  was  a  well  contestttl  stnijfjjle.  It  seems  rather  lexnarkable 
tiid:  alUu»ugh  Ir\'in^  Ijeat  X.  J.  A.  C.  by  thf  sanie  margin  that  thev  did 
Sit:ven>.  and  N.  J.  A.  C.  won  froni  N.  V.  T*.  by  a  score  of  22 — ^4.  Stevens  "was 
lieicaitnl  by  both  tt-ams  40  t<»  o. 

KITGHRS  Vb.  STJ:VKNS. 

A  weak  line,  and  j.KXjr  judgment  in  playing  a  set  of  backs,  who  were 
real  I  \  on  the  sick  list,  when  reliable  sul>stitutes  were  on  hand.  wai»  the  cause 
i»!  Elevens'  defeat  in  the  first  Rutgers  game. 

Stevens  ])layed  the  second  with  tliat  sna])  and  vigor  which  was  entirelv 
abh^iit  ironi  previous  games,  excepting  the  game  witli  Irving  ;  and  that, 
eoinbined  with  goinl  team  work,  wa^  the  means  of  turning  tlie  tables  on 
KiUgers  and  securing  ior  Stevens  her  only  victory  of  the  seaiion. 

Ill  both  aggressive  and  defensive  work  the  team  showed  cfmsiderable 
iibilii^  iind  tliiit  d<»-oT-<lif  s])irit  was  ])lainly  shown  at  critical  moments.  The 
inl»-Ti«*PMK<  was  mucli  l>etter  than  the  best  of  previous  games,  and  tlie  backs 
|4i|)nw*'d  11  ''Ifiseh  . 

'I'll*   Ini*  '\\y  ot  tilt  sei'ond  game  was  as  follows  : 

r.  iiij"-T  Stevens. 

,,        ,  Right  l',nd     T(»ck. 

\*» ...    Right  Tacklt Hughes. 

V.  •.•••i-iif!  .    .         .    Ki^rlr.  (Viuird IJrett. 

.Mil.      ■  .ij*"  .  V. fntrt      Lunger. 

.•i'   .;.;.•»!  . l.rf*  <  .iKird .  .  .  iJave}", 

'.     •  ...  1  r-   •'••irklt  'Buckley    capt -. 

«  Memam. 

'•' •  l.er:  Kiui  Stanley. 

■      •  <_»uartt'r  \\wcV      I>a\'is. 

■.'      ■  l:ji'lj:   iliil*  llafL Christy. 

-    -    "  l.m  Mill:  Uiiv'k Sofio. 

:.•■■.  \  wV  WiwV  MatheA". 

11  ■  1    •      ,  !•  ■  t  I  : I"'! •. 
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the  history  of  the  St.  George  Cricket  grounds    resulteti  in  a  \-ictoiy  for 
the  Sophomore  Clasfe»  of  '99  by  a  score  of  5 — 4. 

iCKXt  had  the  advantage  in  ^-eight.  but  '99  more  than  offset  this  by  their 
good  team  work,  bucking  the  line  and  running  the  ends  almost  at  will :  in 
fact,  centre  was  the  only  part  of  the  line  they  i*-ere  unable  to  work  for  gains. 
On  the  defensi\-e  neither  team  w.is  strong,  they  being  equally  matcheil  in 
this  respect. 

In  the  first  half,  after  '99  had  nisheil  the  ball  down  the  field  to  1900*5 
5-yard  line,  the  ball  was  given  the  freshmen  for  offside  play.  Their  full- 
back punted  to  their  4o-\-anl  line,  where  Hagstoz  made  a  free  catch.  It  was 
then  that  Kirby  won  the  gratitude  of  his  cUissmates  by  sending  his  place 
kick  squarely  between  the  goal  posts. 

In  the  second  half,  through  a  series  of  fumbles  by  '99,  aided  by  a  run  of 
15  yards  by  Appleton,  1900  scoreii  a  touchdown,  but  faileii  at  goal. 

The  line  up  was  as  follo\i-s  : 

Sophomores  1  '99-  Freshmen  ■  i9co^ 

^i-« J^H [l^^l 

Beck R.  T Jennings. 

Post R.  G Ne>^-man. 

Morlev Centre Percv. 

Kirby I..  G Ferguson. 

Campbell L.  T Merriam. 

T?     --.4.*                                T     T-'  '  Barlow. 

E^^**" '-^- iVnderhin. 

Hagstoz Q.  B Myers  i  Capt.  ) 

Stanley  \  Capt.  \ R.  H.  B Appleton. 

Berg L.  H .  B Bradley. 

M'^«.^-£^i  1                          T'   n  '  Chad  well. 

WesterfieW I-.  B \  Raphel. 

Referee,  Mr.  Cuntz. 

Goal  from  field,  Kirby.     Touchdown,  Appleton. 

tp:nnis. 

The  fall  tournament  contained  such  a  large  number  of  entries  that  it  was 
impossible  to  get  to  the  final  round  before  the  cold  weather  set  in. 

As  it  stands  now,  Grady  and  Williamson  have  yet  to  play  for  the  '97 
class  championship.  Scott,  '98,  plays  the  winner  of  that  match.  Cartwright. 
'99,  who  defeateti  Durrie,  the  freshman  champion,  meets  the  winner  of  the 
*97-'98  match  for  the  College  championship. 

The  tournament  will  be  finishe<l  in  the  spring. 

r^\CROSSE. 

In  all  probability  an  inter-class  series  of  Lacrosse  games  will  be  arranged 
for  the  early  spring. 

The  absence  of  the  valuable  practice  games  with  Crescent  will  be  sadly 
missed  this  year.  Crescent  goes  to  England  to  play  all  the  crack  teams 
there. 


LIST   OF  MEMBERS    OF   THE    ALUMNI    ASSOCIATION   OF 

STEVENS  INSTITUTE. 

//  is  contemplated  to  publish  in  the  January  number  of  each  year  a  list  of 
the  tnembers  of  the  Alumni  Association  ^  together  with  the  business  address  of 
each. 

Care  has  been  taken  to  make  this  list  as  correct  as  practicable ;  omissions 
and  errors  zvill  be  corrected  in  succeeding  lists ^  if  the  facts  are  brought  to  our 
notice. 

All  active  members  haife  received  the  degree  of  Mechanical  Engineer ^  ex- 
cepting those  ivhose  degrees  are  stated  in  foot  notes. 

Degrees  in  addition  to  M.  E.  conferred  upon  members  are  noted  after  the 
names  of  the  recipients.  Associate  members  are  indicated  by  the  word 
"  Assoc.''  following  the  name,  and  preceding  the  date  of  the  class  with  which 
the  member  was  identified. 

ACKERMAN,  WiuJAM  S.,  '91 — Consulting  and  Constructing  Engineer,  New 
York  City,  or  92  Washington  Street,  Paterson,  N.  J. 

Adams,  Harry  H.,  '93 — Foreman,  Motor  Repair  Shops,  Consolidated 
•Traction  Co.,  Jersey  City.  N.  J. 

Adriance,  Wiluam  a.,  '85 — Adriance,  Piatt  &  Co.,  Manufacturers  of 
Agricultural  Machinerj*,  Poughkeepsie,  N.  Y. 

Agltilkra,  Antonio,  Jr.,  'SS— 353  W.  57th  Stre-t,  New  York  City. 

Ar.DEN,  James  S.,  '84 — Assistant  Manager,  Brick  Factory  of  L.  H.  Alden, 
Passtiic,  N.  J. 

Aldrich,  Wiijj.vm  S!,  '84 — Professor  of  Mechanical  Engineering,  West 
Virginia  University,  Morgantown,  W.  Va. 

A1.1.AN,  Percy,  '95 — The  Safety  Car  Heating  and  I^ighting  Co.,  160  Broad- 
way, New  York  City. 

Anderson,  Robert  M.,  '87 — Assistant  Professor  of  Applied  Mathematics, 
Stevens  Institute  of  Technology. 

AndeRvSON,  St.  Geo.  M.,  '94 — Assistant  to  State  Chemist,  103  W.  Franklin 
Street,  Richmond,  Va. 

ANCEI.L,  F.  J.,  '94 — Draughtsman,  Solvay  Process  Co.,  Syracuse,  N.  Y, 

Antz,  Oscar,  '78 — Lake  Shore  and  M.  S.  Railway  Car  Shops,  Cleveland,  O., 
also  Instructor  in  Mechanical  Engineering,  The  Correspondence  School 
of  Technology,  Cleveland,  (). 

Arrison,  p.  '95 — Thomson  Meter  Co.,  Brooklyn,  N.  Y. 

AspiNWAij.,  John,  Assoc,  '81 — liarrytown,  N.  J. 

ATKINS,  Harold  B.,  '92 — Roselle,  N.  J. 

Atwater,  C.  G.,  '91 — Constructing  Engineer,  Semet-Solvay  Co.  of  Penn- 
sylvania, Dunbar,  Pa. 
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AXFORD,  William  B.,  '93 — Vice-Pres.  &  Chief  Eng'r,  The  Harriman 
Wrought  Iron  Co.,  76  Montgomer\-  St.,  Jersey  City,  X.  J. 

Badenhausen,  John  P.,  '96 — Consolidated  Iron  Works,  Hoboken,  X.  J. 

Baldwin,  Osc.\r,  '85 — Managing  Director,  Westinghouse  Electric  Co., 
Ltd.,  32  Victoria  St.,  London.  S.  W.,  England. 

Ball.  B.  C.  '95 — Chief  Draughtsman  and  Designer,  with  Ball  &  Wood  En- 
gine Co.,  470  Morris  Avenue,  Elizabeth,  N.  J. 

Bang,  Henry  A..  '88 — Consulting  Mechanical  Engineer,  11S6  Broadway, 
New  York  Citv. 

Barnes.  William  O.,  '84 — Bleckensderfer  Manufacturing  Co.,  Stamford, 
Conn. 

Barnum,  D.  D.,  '95 — Draughtsman  and  Chemist,  Worcester  Gas  Light  Co., 
Worcester,  Mass. 

Baylis,  Robert  X.,  'S7 — Electrical  Engineer,  The  Walker  Co.,  Cleve- 
land, O. 

Bayless,  C.  T.,  '93 — With  D.  L.  Barnes.  Consulting  Engineer,  1750  Monad- 
nock  Building,  Chicago,  111. 

Beers.  William  J.,  '89 — Draughtsman,  W.  D.Forbes  &  Co.,  Engineers. 
Thirteenth  and  Hudson  Streets,  Hol)oken,  N.  J. 

Benedict.  Harding,  '96 — E.  W.  Bliss  Co.,  17  Adams  Street,  Brooklyn, 
N.  Y. 

Benns,  Charles  P.,  '89 — Instructor.  Pro\ndence  Manual  Training  School. 
Pro\-idence,  R.  I. 

Bensel.  John  A.,  '84 — New  York  City. 

Bernhari),  Harry  T.,  Jr.,  '96 — Inspector,  Moore  Cycle  Fitting  Co.,  Har- 
rison, N.  J. 

Beyer.  Richard,  '88 — Assistant  Engineer,  with  T.  H.  McCann,  Civil  En- 
gineer, Hoboken,  N.  J. 

BlaI'velt.  CORNt:Lirs  D..  'S6 — ( >rci.Kll.  Bergen  Co.,  N.  J. 

BoLLER,  A.  P.,  Jr..  '91 — Testing  Departmenl,  H.  R.  Worthington  Hydraulic 
Works,  Brooklyn.  N.  Y. 

Bond.  George  M.,  \So — Manager.  Cxauge  I>ei>artmenl,  Pnitt  &.  Whitney 
Co.,  Hartford.  Conn. 

BoNNETT,  Loi'is  B..  •S9 — E<litorial  Rt>onis,  A'.   )'.   7/7/>//;/< ,  New  York  City. 

Boody,  Alvin,  '93 — General  Manager,  Winrow  Crold  Mining  and  Milling 
Co.,  Alma,  Col. 

Borl.\ND,  L.  J.,  '96 — Bayonne,  N.J. 

Boucher.  Wm.  J.  A.,  '96 — iS  W.  Hamilton  Place.  Jersey  Cii>.  N.  1. 

Boyer,  Shirk.  '90 — Humphreys  it  Glasgow.  Conlr.uning  .niil  \.'»»ti^nl;mjL: 
Gas  Engineers.  64  Broadway.  New  York  City. 

Brainard,  Allen  W.,  'S4 — Manufacturers'  .Vgeiit.  41  W'\  Sin-et  Nev 
York  City. 

Braine,  Bancroft,  G.,  '93 — Assistant  Engineer,  wilh  Th»>i.  \\.  liri^^Mi.  ]i.. 
C.  E.,  38  I*ark  Row,  New  York  City. 

Brewer,  Samuel  B.,  '76 — 541  Jefferson  Avenue,  ICli/.'ilx'th.  N.  1. 

BrinckerhofF,   a.   G.,    '77 — Mechanical    I-^igineer,    Johns^m    \    Mom^. 
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Steam  and  Hot  Water  Heating,   307-309  West  Broadway,  New  York 
City. 

Brinckkrhokk,  Henry  M.,   '90 — Electrical  Engineer,  the  Metropolitan 
Elevated  R.  R.  Co.,  258  Franklin  Street,  Chicago,  111. 

Bristoi.,  B.  B.,  *93— Secretarj*.  The  Bristol  Co.,  Waterbun-,  Conn. 

Bristol,   William  H.,  '84 — Assistant  Professor  of  Mathematics,  Stevens 
Institute  of  Technology.     President,  The  Bristol  Co.,  Waterbur}',  Conn. 
Brookfikld,  a.  B.,  '93— With  Baker  &  Co.,  Newark,  N.  J. 

Brooks,  Morgan,  '83 — Secretar>'  and  Treasurer,  Electric  Engineering  and 
Supply  Co.,  249  Second  Avenue,  Minneapolis,  Minn. 

Brown,   Willard,    '95 — Master   Mechanics'    Department,    Pencoyd   Iron 
Works,  Philadelphia,  Pa. 

Bruck,  Hknry  T,,   '78 — Master  of  Machiner)-,  Cumberland  and  Pennsyl- 
vania Railroad,  Mt.  Savage,  Md. 

Bruckner,  Rudolph  E.,  '96— Safety  Car  Heating  and  Lighting  Co.,  160 
Broadway,  New  York  City. 

Bruen,  Albert  E.,  '93— In.spector,  Unden^-riters'  Bureau  of  the  Middle  and 
Southern  States,  47  Cedar  Street,  New  York  City. 

Bruen,  G.  E.,  '95— Raritan  Electric  Light  &  Power  Co.,  Perth  Am  boy,  N.  J. 

BuFFETT,    E.   P.,  Jr.,    '94 — Associate    E<litor,    American   Machinist,    256 
Broad wav,  New  York  Citv. 

BuMSTED,  Bradford,   '96 — Assistant  to  Isaac  A.  Hopper,  Consulting  En- 
gineer, 217  West  One  Hundred  and  Twenty-Fifth  Street,  New  York  City. 

BURCHARD,  Anson  W.,   '85 —Superintendent  of  Construction,  J.  M.  Ives 
Company,  Danbury,  Conn. 

BURHORN,   Edwin,   '85 — Burhorn  &  Granger,  Contracting  Mechanical  En- 
gineers, 136  Liberty  Street.  New  York  City. 

Burke,  E.  J.,  '94 — Fifty -Second  Street  Shops,  Brooklyn  Heights  Railway, 
Brooklvn,  N.  Y. 

Burnet,  E.  E.,  '96 — Repair  Shops,  Consolidated  Traction  Co.,  Newark,  N.  J. 

Bush,  S.  PrescoTT,  '84— Sui>erintendent  of  \Iotive  Power,  P.  C.  C.  &  St.  L. 
R.  R.,  Columbus,  (). 

BusHNELL,  D.  S.,  '96 — Snow  Steam  Pump  Works,  126  Lil)erty  Street,  New 
York  City. 

Butler,  Pierce,  '82 — Mechanical  Engineer,  Norton  B'ld'g,  Louisville,  Ky. 

BuTTERField,  T.  E.,  '95 — Student  in  Civil  Engineering,   Rensselaer  Poly- 
technic Institute,  Troy,  N.  Y. 

BuTTKRWORTh,  S.  F.,  '96 — Traveling  abrojid. 

BuviNGER,  William  S.*  '91 — Mechanical  Engineer,   Engineering  Depart- 
ment, Edgar  Thomi>son  Steel  Works,  Braddock,  Pa. 

Calisch,  Julius,  '87 — Railway  Department,  Pennsylvania  General  Electric 
Co.,  Pittsburg  Branch,  425  Wood  Street,  Pittsburg,  Pa. 

Campbell,  Edward,  '96 — Virginia  M.  Div.  Shops,  Southern  R.  R..  Alexan- 
dria, Va. 

Campbell,  Gordon,   '88 — Purchasing  Agent,  Consolidated  Traction  Co., 
Jersey  City,  N.  J. 
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Campbell,  Norman  St.  G.,  '8S— Firm  of  W.  D.  Forbes  &  Co.,  1300  Hudson 
Street,  Hoboken.  N.  J. 

Carll,  Benjamin  W.,  '91 — Chrome  Steel  Works.  Brooklyn,  X.  Y. 

Carlton.  Wiujam  X.,  '90 — Mechanical   Enjdneer.   109  White  Building, 
Buffalo.  N.  Y. 

Carroll,  Lafayette  D.,  '84 — With  Humphreys  &  Glasgow,  9  Victoria  St., 
London,  Hng. 

CvrteR  L.,  '95 — Inspector,  Southern  Railway,  Washington,  D.  C. 

Chandler.  R.  E.,  '93 — Student.  Cornell  Univ.,  Ithaca,  N.  Y. 

ChEvSTEr.  Willl\mS.,  'S6 — Electrical  Engineer  and  Contractor.  C.  &  C. 
Electric  Motor  Co..  143  Liljerty  Street,  New  York  City. 

Christw  J.  L..  '96 — Stamford.  Conn. 

Church,  Charles  T.,  '95 — Mechanical  Engineer,  Church  &  Co.,  Soda  Man- 
ufacturers. Trenton,  Wayne  Co..  Mich. 

Church,  Austin.  *95 — Mechanical  Engineer,  Church  &  Co.,  Soda  Manufac- 
turers. Trenton,  Wayne  Co..  Mich. 

Clark,  Baylies  C,  '96 — 19  West  One  Hundred  and  Twentieth  Street.  New 
York  City. 

Clerk.  Willl\m  T.,  'S5 — Architect.  2*2  West  Seventeenth  Street.  New  York 
Citv. 

Coffey,  Barton  H..  '85 — Meclianical  Engineer,  The  International  Con- 
tracting Co..  Post  Building,  12-1S  Exchange  Place.  New  York  City. 

Cohen.  F.  W.,   '92 — Designing  Engineer,  Pennsylvania  Steel  Co..  Steelton. 
Pa. 

Colem.\n.  H.  D.,  Jr..  *94 — With  H.  Dudley  Coleman  &  Co.,  Manufacturers 
of  Plantation  Machinery,   New  (.>rleans.  La. 

Collins,  Charles  Russell.  'S6— General  Manager.  Seattle  Gas&  Electric 
Light  Co.,  Seattle,  Wash. 

CoLLYER,  Ch.\s.  F..  '96 — Dutton  Pneumatic  Lock  &  Engineering  Co.,  66 
Broadway.  New  York  Cit}-. 

ConneT,  F.  N.,   '90 — Chief  Draughtsman,  Builders'  Iron  Fouudr}-,  Provi- 
dence, R.  I. 

Cooke.  John  S.,  '79 — President  and  General  Manager.  Cooke  Lixromotive 
and  Machine  Co.,  Paterson,  N,  J. 

Cooper,  Stewart,  '95— Deane  Linseed  Oil  Co..  Port  Richmond,  S.  I..  N.  Y. 

CorbeTT,    Wilu.\m   H.,    '95— Mechanical    Engineer,    Martin   Kalbfleisch 
Chem.  Co.,  Bayonne,  N.  J. 

CoR^aN,  Willl\m  S..  'S5 — Tucker  &  Comiin,  Consulting  and  Supen-ising 
Engineers.  810  Broad  Street.  Newark,  N.  J. 

Coster,  Maurice  I..  '77 — Chicago  Office,  Westinghouse  Kk-ciricand  Manu- 
facturing Co..  171  La  Salle  Street,  Chicago.  111. 

COTIART,  Emilb  M., 

Cottier,  Joseph,  '94 — Fellow  in  Mechanics,   Columlna  rniver&ity.  New 
York  City. 

Cox,  John  Lyman,  '87— Assistant  Forgemaster,  Mid  vale  Steel  Co.,  Nice- 
town,  Pa. 
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Ckapt.  Morgan  £..  '95 — lostractor.  Manual  Tnioing  Department.  Mont* 
clair   Public   Schools.  Mor^tclair.   N.   J.,  and  Assistant  in  Chemistr\*. 
Stex'ens  Institute  of  Tcchnologj. 
Ckkxrr.  James  M..  "76 — Consulting  Engineer.  170  Gates  ATenne.  Brook- 
lyn. X.  Y. 

Crisfield.  James  A.  P..  *S7 — Superintendent    for  United  Gas  Improvement 
Co.     Sa\*annah  Gaslight  Co..  Sarannah.  Ga. 

CCMIXC,  Thom.\S  B..  '95 — Worthington  Pump  Co..  S6  Liberty  Street,  New 
York  Citv. 

Ct'NTz.  J.  H..  '87—325  Hudson  Street.  Hoboken.  N.  J. 

CcxTz,  William  C.  '92 — Agent  and  Engineer.  New  England  Bridge  and 
Construction  Dfrpartment.  Pennsyl\-ania  Steel  Co.,  Boston.  Mass. 

Dale.  O.  G.,  '93 — With  J.  W.  Hoffman  &  Co..  Engineers  &  Contractors. 
Harrison  Building.  Philadelphia.  Pa. 

Oaxziger.  Jacob  C.  'S9 — Consulting  Engineer,  72S-729  Chamber  of  Com- 
merce. Detroit.  Mich. 

Darby.  John.  "91 — Wolcott  &  Darby.  Mechanical  Engineers.  278^4  Main 
Street.  Hartford.  Conn. 

Dash  IE  LL.  William  W..  '79 — W.  W.  Dashiell  ^  Co..  Motive  Poi»-er  and 
Machiner>-  Supplies.  35  Wattr  Strtet.  New  York  City. 

Davis.  Jesse  A..  '91 — fjffice  of  Engineer  of  Tests.  Mt.  Clare  Shops,  Balti- 
more and  Ohio  Railroad.  Baltimore.  Md. 

De  Bf^XNEviLLE.  AkTHrR  A.,  Jr..  *7S — Mechanical  Engineer  &  Attorney 
at  I^w.  36  I>ey  Street,  New  York  City. 

Decker.  Edwin  L..  '96 — Summer^^lle.  N.  J. 

De  Hart.  John  S..  Jr..  '90 — Engineer,  Isbell-Poner  Co..  45  Bridge  Street^ 
Newark,  N.  J. 

Dknton,  James  E..  '75 — Professor  of  Experimental  Mechanics.  Stevens  In- 
stitute of  Technology-. 

Denton.  Waldo  E..  '96 — Draughtsman.  Central  R.  R.  of  N.  J.,  Jersey  City. 
N.  J. 

DickerS')N,  W.  H..  '96 — Mechanical  Engineer.   Atlas  Mfg.   Co.,  Newark, 
N.  J. 

DiCKiNSi'^N.  (j.  K.,  M.  D..  Assoc..   '75 — 63  Wayne  Street.  Jersey  City,  N.  J. 

DiNKKL.  Gp:f>Rr,E.  Jr..  's>> — Chief  Engineer,  The  American  Sugar  Refining 
Co..  Jersey  City.  N.  J. 

Dixon.  J.  .Alfred,   '91 — Engineer.  Pintsch  Compressing  Co.,   160  Broad- 
wfiy.  New  York  City. 

Dixon.  Roukkt.  'Si — .Manager,   Pinlsch  Compressing  Co.,   160  Broadway. 
N«:w  York  City. 

DoTv,   Pai.'L.    "S-S — General  Manager.   The  Consolidated  Gas  Co.   of  New 
Jersey.  j6S  liroadway,  Long  Branch,  N.  J. 

Dot.'OLas,  Edwin  R..  '93— Student  in  Dept.  of  Physics,   Har\-ard  Graduate 
*T^i\vjft\,  Cainbriclge,  Mass. 

Dow,  Alexander,  '91 — Dow  Type  Composing  Co.,  31   East  Seventeenth 
Street ;  Mechanical  Engineer,  New  York  City. 


-  -  ta 

x^     ErwTX  M..     s? — Mini4f«r.    Dr-jmz-.orio   MAnurjcturm^  Co.. 

I>7CC  inrrx .  Er-^tEP.  *>S— As«<tJLnt  Engineer.  .\=t;7ic-iii  S::^jr  Re£=ir^ 
C:     :er«7  vZitv.  N .  ;. 

ESSE>".  "A'-'r-tv  A.,     oo — EagineT?r.   The  Crcv'rv:^  F.  B'.j.ks?  M An u:\ic v^=< 

vl-:     H?  I-iStrtv  Smwt.  New  York  City. 
EcHi".  =.3Lii.v-  R  _'  .    Sa — Guatemala  Ci'y.  C»u.i:enu.lj.  C.  A. 
Ell:i?ct.  THTii-roiiE  A..  'So — Consul tinj;  Mev-r-inicul  Kr^r.^e^r.  K^^le  jltA 

Aii=5  Strvtts.  BuSaIo.  N.  Y. 
EiSfS.   I.':r:>  H..     i: — Elson  ^c  Bn?ws:er   Er.p-e^nr.jf  Co  .    14.3   I-iSfrty 

StrcTft.  Ne**  York  Ciry. 
E\*EJITSZ.     V-HN    ?..     'Ui — ^>upt..    Cucut-i     EI«rc:rlc     I.:a:ht     Co       Cuouta. 

w. :. 

F.vBEii.  Z'T  YaTSL.  Ai»"«i.ph.  Jr..  "S^ — Coii^ulti::*:  Kr.cir.eer  iz-.i  >.-'.:c:tv^r  o: 

Piter.*-*.  Vi-.itrt'i'.t  BuiMirisj,  New  York  City. 
F.VARAS.  TX':iJLi.\3£  M..  '90 — Meohanioal  Er.iT^r.eer.   \hr.   V   Rii'.ey  ct  Co  . 

Architerr-ral  a::«i  Sirjoturdl  Ir^jn.    2:4-2>.^  E.i5t  Th:r.y-5<;vc-:h  Strett. 

New  York  City. 
F.\rLKs.  J.  B..  Jr..   s^S^— Arr.erlj-i::  Motor  Co..  13;-:  Hi:.:>«-^=  Street.  H-.Sc-ken. 

N.  •. 
Fellheimer.  W.  '..    So — Mev:h-i:::ca'.  H:'.ur-r:t-5:r.  5:3  ?roj.:w.ay.  N.  Y. 
Fernax&EZ.    Luc\>.     i2 — A>.-.i>t.i::t  H:'.vri"err  -. :  IV/ilic    \Vork>.  !vi::  Jos^. 

Cc*>iA  Rica. 
Ferris.    Harry  C.  "^^^ — ^'.ir^-r.Titt::  lent  a::  :    I'r.eir.eer.   Mfr'r.tcnir.oe    of 

Way.  Tolei!o.  Colum*  u.>    a::  :  Ci:iv:ii::at:  R.ii'.r-.v.-;.  Ktr.t-j::.  •  ». 
Fez.\NDIE.  T.  HecTv'R.  '-=—!::  St  met  ^r  :::   ?h\>:j>.  A<trC'r..n:v    .i- 1  Mathe- 

matics.  Cutler's  Sch':<»'..  .?.  H.i>t  5?tV.  Strict    New  York  City. 
Field.    Corxelivs  J.,     v? — Cor.sv/.tir.i;  .i::.:   S;:ix:r\:>i:'.g  H:iv:i:it.-rr.  Taylor 

Building.  59  Cortlar..it  Strt^t.  New  York  City. 
Field,  \V.  B.  O..   '94 — .\>s:<Vi!:t   F.r.^'ir.eer.   Chief  lir.iT-r.eer's  i.»nice.   N.  Y. 

C.  &  H.  R.  R,  R.  Co..  New  York  City. 
Firestone.  J.  F..  'S7 — Mcchjiiicil  F::<'i::cer.  Col;::::' us  B::i;i:y  Co..  Co:;:i:i- 

bus,  O. 
FL-VCK.  J.  Day.  *S7 — Co^.^ulti:l.*:  a::  i  Co::>tr::ct::;tr  F.lcotrica!  Aiiil  Mechani- 
cal Engineer.  i;6  Li'^cr-y  Str*.-t.t.  Nvw  Yor'^  City. 
Foster.  Ernest  H..   >.: — Mcc::.-.:::v:a1   K!:.r::vvr.  H.    R.  W- .nhir.i;V.:i.  Hy- 

rlraulic  Works,  BnX'klyr..  N   Y 
Fraextzel,  Frederick  C  .    ^-— S/.i.it'r  •  :'  ]'.:tv::t-  .md  Mecb:i:iio;tl  F.ii- 

gineer.  ^504  Bn>ail  Strevt.  New. irk.  N.  \ 
Fr.\zar.  E.  W.,  '90 — Y<.»'Koh.i :::.!.  *:ij;ir.. 
Freygang.  Henry.   "Vf — A>-i-t.ir.t    Iinsd-et-r  .lvA  Aireiit.  Missouri   Vallev 

Bridge  and  Iron  Works  o:  Leavenworth.   Kan..  Galveston.  Ttx. 
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Fridf.nbero.  H.  L..    "^ — ^tialer  Electric  Mis^factnrin^  Co..  Pitisneld, 

Ma.ss. 
FL'LLEK.  Artfttr  a.    ■'5'^ — ^t:p-eri=tes;ent.   Builiiers    Iron  Foiiiidr>-.  Provi- 

«lenr.e.  R.  I. 
Fur  MAX.  F.  D..  '93 — Inatructur :-  Mechjnicil  Dn  wing.  Stevens  Institute  of 

Technolojf^.-. 
FckMAX.  J'>B  R..  >5 — Sccretirr  xrA  Tr^sisurtr  Chirles  F.  Parker  &  Co., 

En^^lnctrs  in-:  Coninc^jts   2.5  Wi'liim  Strtet.  New  York  City. 
Gantt.  Hexrv  L..  ■'•4 — J.'i::  P-.ili5ki  A%-e=-.ie.  PhiLi-ielphLi,  Pa. 
Ganz.  Albert  P..  '95— Instructor  \=.  Applies i  Electricity.  Stevens  Institute 

of  Tcchri'jlo'^.. 
G.vRCiA,    CelestiN".  '96 — I>nu;^-itsnLin.  The  Ek:  La  Vergne  Refrigerating 

Mach.  C"..  I3>th  Strtet.  East  River.  New  York  City. 
C>ARDtNKR.  Fre:»erick.  \i2 — Ticksjn  Architectural  Iron  Works.  New  York 

Citv. 
G.\TELY.  Ch.\rles  L..    M — The  Tnite^l  \Vt»l  Gas  Co..  104  Wall  Street. 
GalsE.  Frederick  T..  '9: — Mrchanical  Engineer.  Thomson- Be* If oni  De- 

piartment.  SLin-iarrl  <>1I  C'>.  of  New  York.  12S  Pearl  Street,  New  Y'ork 

City. 

Geyer.  William  E..  *  77— Profc>-i<!r  of  Applierl  Electricity.  Stevens  Insti- 
tute of  Technolo;iO'. 

GiBBS.  TtEoroe.  >2 — Mecha:T:cal  E:i:<d"evr,  Chicaifo.  Milwaukee,  and  St. 
Paul  Railway.  Milwaukee.  W:>. 

fViBBS.  W.  E..  '>2 — io2  an-.l  lO-i  Fultur.  Street.  New  York  City. 

GIBS' iN.  Wm..  '94 — Draughtsman.  Snow  Steam  I\inip  Works.  Buffalo.  N.  \*. 

Gl.vs<v>w.  AkTHT'k  G..  '^^ — Humphreys  ^c  GIasj;«"»w.  Ga>  Engineers.  West- 
minster Cham*>er^.  9  Victoria  Street,  Lon«lon,  Englanil. 

G^iLDSMiTH.  J..  '93— Hess,  G«>I'i>mith  ^c  Co..  Silk  Manufacturers.  Paterson. 
N.  J. 

CjS.kuv..  El»\vard.  "91 — Draughtsman.  Nali«.tnal  Meter  Co..  Brooklyn,  N.  Y. 

fVkAP.  Carl.  >:> — Su].»erinten«lent.  Gas  Department,  Lawrence  Gas  Co.. 
I^iwrenre.  Mass. 

fVRAii'NKR.  P.  C.  A..  >9 — Draughtsman,  with  A.  R.  Wolff.  Consulting  Me- 
f;h;iniLal  Engineer.  Fulton  BuiMing.  New  York  City. 

rVRAVii'i.N'.  S.  \)..  .\^>^jc..  '75 — Assi>tant  Professor  of  Meclianical  Drawing, 
Stev€:n»»  ln«»titule  of  Technology. 

^^Vrkkniik^k.  C.  AfSTiN.  '95 — 9II  Washington  Street.  HoTxjken,  N.  J. 

^>Risw«>Lr>,  Harolij  E..  '93— Insi:>eclor.  MiiUUe  St;Ues  Inspection  Bureau, 
58  William  Street.  New  York  City. 

r,R[svvr»Li>,  HfAVAkfi  C.  'S> — .\ssistant  Engineer.  Louis\-ille  and  Nashville 
K;iiln>ful.  Ea-t  Lou;>viHc.  Ky. 

GrF'.j.LMAN.  1'rki*erick.  'V, — .\s^istant  Supervising  Engineer,  New  Water 
Work-*.  34  Ohio  Street.  Allegheny.  Pa. 

GiNAfVA.v.  KiCH.\Ri>,  '95 — Draughtsman.  Cooke  Locomotive  and  Machine 
Co.,  i*at»TVjn,  N.  J. 

•  f'rr.rivcd  L)ci{rec  of  Doctor  of  Philosophy. 
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GrxxisoN.  Albert.  \V.,  '96 — 114  Nassau  Street,  New  York  Cit>'. 

GURNEY,  Howard  F..  '92 — Sprague  Electric  Ele\"atorCo..  Cortlamit  Street. 
New  York  Citv. 

Grmx.  Hexry.  '96— hi  West  Twenty-fifth  Street,  New  York  City. 

Hake.  August  R..  '92 — With  Ph.  Hake  Manufacturing  Co..  New  York 
City. 

Hall.  A.  H..  '90 — Superintendent.  Street  Mains,  Central  Gas  Light  Co., 
350  Alexander  Avenue.  New  York  City. 

Hall.  Burton  P..  '8S— Supt..  New  York  Steam  Fitting  Co.,  211  Centre 
Street,  New  York  City. 

Hall.  Charles  Andrews.  '87 — General  ^lanager.  Mobile  Phosphate  ami 
Chemical  Manufacturing  Co..  Mobile.  Ala. 

Hall,  R.  E..  '95— With  Superintendent  of  Motive  Power,  B.  &  O.  R.  R., 
Mt.  Clare,  Baltimore,  Md. 

Hamilt<3N,  Willi.\m  J.,  '89 — Mechanical  Engineer.  Hendrick  Manufactur- 
ing Co.,  Ltd..  Carbondale,  Pa. 

Hamilton.  Alexander  K.,  '95 — Testing  I)ept.,  Columbia  Iron  Co..  Johns- 
town, Pa. 

Hamilton.  J.  B..  '95 — Draughtsman,  Baldwin  Locomolive  Works.  Phila- 
delphia. Pa. 

H.\NN.  R.  A.,  '91 — Assistant  Mathematician,  E(juitable  Life  .\ssunince  So- 
ciety. 120  Broad ^-ay.  New  York  City. 

H.\ri»ie.  H.  M.,  '96 — With  John  T.  Hardie  Sons  &  Co..  S4-  I'nion  Street. 
New  (Orleans.  I^. 

Hardie.  L.  H..  '96 — New  York  Metallic  Beilsiead  Co..  327  Pacific  Avenue. 
Jersey  City.  N.  J. 

Harris.  Frederick  R.,  '96 — With  S.  Guggcnheimer,  .\ttomcy  at  Law.  30 
Broad  Street.  New  York  City. 

Harrison.  Edward  M..  Jr..  '95— Treasurer,  C.  C.  White  T<»ilci  Pa]x*r 
Mfg.  Co..  146  Duane  Street.  New  York  City. 

Harrison.  Harold.  '92 — Representing  rhila«lelphi.j  Kngiiiet-riTig  Wurk<. 
140  Reade  Street.  New  York  City. 

Hart,  B.  F.,  Jr.,  'Sj— 940  BloomfieM  Street.  Hol)oken.  N.  J. 

Hartpence,  C.  C,  *94 — -\ssistant  Engineer,  East  River  Gas  Co..  L<»ng  I>1- 
and  City,  N.  Y. 

Hasbrouck,  S.  a.,  '96 — Mechanical  Engint-er.  R,  H.  Wolff  ^:  Co..'  N^*w 
York  City. 

Haynes.  William  L.,  'S6 — Engineer.  Crane  Deiurinienl.  Win.  SL-j]i-r>  v*t 
Co.,  Incorporatetl,  1600  Hamilton  Stret-i.  Pluladfl]>hi.t.  Pa. 

Haz.\rd.  H.\RRY  W..  '7?S — 16  West  Franklin  Slrt-t-l.  Riolinioml.  Va. 

Henderson.  Arthur  P.,  '83— "The  Richmoml,*  New  Brighton.  S.  I..  N.  Y. 

Henderson,  J.  Augustus,  '73 — Lemoni.  Pa. 

HenninG.  GusT.WUSC.  '76 — Consulting  Engineer,  5  Beekni.in  Strtct/Ntw 
York  City. 

Hewitt,  George,  '96 — 338  Ellison  Street,  Paters<.>n.  N.  J. 

He\H'ITT,  WilU.^m,  '74 — Yice-President,  Trenton  Iron  Co.,  Trenton,  N.  J. 
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HrCK«iK.  H.  ADDisiix.  'S5 — Mechanical  Engineer.  N'ewark,  N.  J. 

Hrw«  \V.\.r,r«\CE  M..  ■S9 — Lahonitiir}-  of  Western  Electrical  Imitranient  Co.. 

Newark.  X.  J. 
HILI.RR.  Nicor«\i  H..    So — ifechanicai  Ensrineer.  Hentlrick  Maxiufactnrinc^ 

Co..  LdI.,  Cirhomlale.  Pa. 
HoDORS,  Charles  B.,    91— Draiijfhtsman.  -xixh  E.  D.  Leavitt,   C.  E..  Cam- 

bntli^eport.  >Lissi. 
H»'>nr,M.vN.  Gro.  p..  '95 — Baldwin  Lticomotive  Works.  Pliilailelphia.  Pa. 
HnFFMAX.  SAin'F.L  \'.,    S^s — :Stu<ient  Johns  Hopkins  T'niversir>'.  Baltimore, 

M.l. 
HoLflRRTox.  «jR(jRc-,K  C.  "91 — EnjifTHeer.  Oikland  <^ras.  Lii^ht  and  Heat  Co.. 

Oaklanii.  Cai. 
Hor.r.iNC.swt.»RTH.  Sam'l.    ^h — Scotch  Plains.  X.  J. 
H»')Topp.  Carl  H..    92 — Superintendent,  Tanite  Co..  Stromlsburjjc.  E*a- 
HiiWKLL,  J.  \V..*  .Vasio*:.,  ■'ir — Blisi^n  Lamp  Co..  Harrison.  N".  J. 
FfjiXrR.  William  D.  .    '^9 — Btihcock  i  Wilcox  Co..  29  Cortlandt  Street.  New 

York  City. 
Hi"\rPHRRVS.  AL;-.XANr.KR  C.    "^r— Humphreys  i.<VIas^w.  Contractin)tr  ami 

Construct! ni^■  <">iis  Fnjnneers.    ^lanhattan   Life  BuiLiin^,  64.  Broailway. 

N'ew  York  City 
Hr'NT.  Ch.\s.  H..  '«>6 — S.1  ami  ^6  Hudson  Street.  New  York  Cit>-. 
HrpFKL.  Arn.LPHr,..  "93 — J.  C.  Tr.  Hupfel   Brewiny:  Co..    14^   East  Thirty- 

se^-enth  street.  N'ew  Y^srk  City. 
Hr.ppFRTZ.  F-.  .v..  "9; — .\merican  Telephone  and  Tele^^raph  Co..  26  Seventh 

-\ venue    F'itt-shur'^-.  Pa. 
Hr-^SA.  Thkcj.  F..    96 — 6:7  Brn^er.  .\.v«:;nue.  Jersey  Cit\'  Heij^hts.  N.  J. 
FfvSD#p.  F    K..  .\.ss«ic..  >: — Chief  En;hnet:r.  New   York  Steam  Co..  2  Cort- 

iar.dc  Strrtrt.  Nr:w  York  City. 
IfiRLL.  Frank  F1..    77 — ^lechiinical    Enii^ineer.    0:5    Havemeyer    Buildinj^, 

Cortl.ir.ilt  in«l  Chur«'.h  Strett-.  New  York  City. 
r.NV",Lrs   B.  .V.    '9; — F!<jriiia  Mar.u:.i»:turinLf  Co..  Madison.  Fla. 
r»'v:N.    rSANKLiN    K..   >.; — trriiij^hLsman.     Wisconsin    Central    Railn>atl. 

W.i'.-.krviha.  Wis. 
J.\i:x.s<,>N.  Fr.v.vcis  F*.  .  >6 — A}Iesworth  A:  Jack.son.  Manufacturers  of  I  ncan- 

•  irscer.t  Lamp  F:l.i:r.t:r.ts.  li"*  F.ssex  Avtnue.  «"»ran;£e.  N.  J. 
Jkcx.^iiN    H1'.th.-.l  r{..  '-^5 — AsM.stant  F.n^fir.cer.  Fre»icric  J.  FaMinjj:.  Chemi- 

c-'il  r-.Tiwinrf-r.  Xr  Br'jri'iwiy.  New  Y«.>rk  City. 
J\i.K.S''.N    FfRNRV  W..    92 — C'.»r.soIitiateil  Tncti'.>n  Co..  Jersey  Cit>-.  N.  J. 
Jai.kv.n    H".  W..  ■"'.i> — r^riiiLfhlsman.   BuiMcrs'   Iri.m   F«.«uriilr\-.   Pro\idence, 

R   :. 

jKrifHs    '.VrLLrA.\r  Fl..    ''^ — Finn  < if  J-.^ncs  ^c  Jacobs,  Contractors  for  Miniaj^ 

\l.\*\v.:\r"r/ ,  Sai:  f^ikr  Ci-;  .  T'ldi. 
J.^OlJ'.^>  l)\\ii»  S..    "4— .V7»:ii.st;int  l'rofess<:)r of  F'x^.HrrimeriLjl  Mechanics  and 

>.V,.-i*.-.v'^rk,  Stt:\er.3  iTijititute  oi  Tecr.:iolo;0". 

•  Re<;eiv'*d  D'-^r-ic  or"  Batihitjor  of  .Vrts 
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Jexkjxs.  M.  C  '>r — Ma^ageT.  The  Coxe  Iro=  Mfg.  Cv.*..  :^3  liSenj  ScnKC 

New  York  CitT. 
JEXNINGS.  W.  H..  Jr..   06— Socth  •>a=ge.  N.  J. 
Jewezx.  THEOi'Oiiz  E.     "i? — Kecicr-Jo3C<-ftwe"  Mi'.':r.jr  Co..   Brrx'tlTr.. 

N.  Y. 
Johnson.  T.  W..  ':/> — 32  E.  Prestoz  Sir^et:,  3Al:i=:ort.  Mi. 
JoXES.    ED'a".%jtr/  I,  .    9.2 — r*rau^i:^>=ii=.    Cro"arc"  Cl-tch  i=i  PtiUej  Co., 

WeststM  N.  Y. 
JojfES.  Fa.\XK  C.  "7^ — Preaieri.MiiihAttis  Rubber  MAi:r:i:r=ri=^  Co.. 

6a  Cors'.^-rit  Strt?i^  Nt*"^  Yi-rk  C::v. 
JoxES,  Wm.  a.,    z^ — lascr-jct'ic  :=  MechanirAl  Dr^wir:^.  E^rtxel  Instinte. 

JOUBERT.  FreL'ERICK  L  .    ii— Pi^-^  Jl  Jv-^-.^rt.  C'.'r.tr*cti=i  Mechinical 

Engineers,  -lt*  Caroaitlt^  >mrr:_  New  «"*r!eir.>.  L». 
Kellogo.  M.  W..  V— \V:ih  W.  7.  ^ii..-^:*:^  jc  Co..   ?^  Fifth  Sirtet.New 

York  City. 
Kelly.  John  F  .*  "7^^ — Ch:t:  H>ctr:ciin.  St*- lev  Eltctr:;  Mf^.  Co..  Pitta- 
field,  Mas6. 
Eemble.    EDMTNit.    '^r?— NcwT-i'Tt    New?   Sh:t:b~: i:-*:  Jl  Itv  IVck  Co.. 

Newport  News.  Vi. 
Kennedy.   Anthony.  '&: — Chief  P^nirlr.eer.   The  H:'lir  I-.:ck  I::st>rcti:r. 

and   Guarantee   C •".•..    E^.i^-"trr^^   of   Jmlzlh    Viult  vl  ic^CTTjCt:;--.   I-rexc*. 

Buil'iin?.  Phila  :e!t«hia.  I'i. 
Kennez»y.  J*jKN  p..  >>— I":r.':»i5.  >trc:  C'.'..  S'-rih  Chicii^.    I!  I 
Kent .  W;  llJ-\m .  '76 — C  \'T.^-S. ti r.  *:   E ::  irl  ntrr r .    r'isi^^ c     N    J . :  A-a*.olite  E  :  - 

iior  En^inezTiKz  -V:-:. ;.  Tr-l'i'ur.e  Bui*. iir..:.  New  Y.-rk  Ci'.j 
Ken  YON .  C .  C . ,  ■  c^ — •  »f  I  •    R .    K  c  r.y  ..i~   a:  >■  u     >!  i  n  u:  i  r.  urt  t>   :  f  V\"  >: :  -z  - 

Machinery-.  Raritar..  N.  '. 
Ke&r.  CH-UILES  Y..   ■%> — Pr^fcsj-.T   'j'.   Enji::e^r:r.^'.   Ar=::-.ir  ::i2.:::-r:^   .: 

Techno:ojKv.  Chicaz :■.  I'*.. 
King.  WiLLL^M   R..   '^S — Mir.ir..;  ir,  i   Mcchir.icil    F-r.^lurrr    irr  L-.r^cr:;. 

Sirwrt,  New  York  City. 
Kings FORl>.  R.  T..   :/> — Ru>hr:-.re  L'-.r.ir:.-  "A-rks.  Jcrse;.  vl:*-"    N    ' 
KleTZSCH.  AI.^^N  P..   ^.:— MiUit'^r   RTrt-u*' '.icir.  iJ-.usc    M/.-ssiUk^   '.'."■_?. 
Klumpp.  J.  B..  '^ — En;^lntrtr.  T."r-:'ci  Vris  Iz:t>r.»vcrurT::   C  ■     Ittxt".  Buill- 

in^.  Philadelpthia.  Pa. 
Knapp.  I.   N..    A=«-ol-..  '75 — ^'rniahi  Oi*   Co..    2:-    S  .  T'T.'.-r.-r^T'.'-    r-T-^r: 

Omaha.  Neb. 
Knox.  S.  L.  G..   9:— Ch:^:   Dr;:u^::t>:::ir.    Crv.krr   W^.^'.rr   r.  r.:-;    : 

Ampere,  N.  J. 
Kollstede.    a.   G..  'c^— Milliner     i^hnr:::   u    Ex-.r-.:   -    ^        r-   3.-^   -.- 

Street.  New  York  City. 
Kollstede.  George  V>— .13  \Vt:>:  ^-;l;:  S:rrc*-   Nr^  V.rk  »:.:. 
Kopp.  Henry.  Tr..  ct— i.^-  E:>;.inf  c'.  :  >:rtrrt    H  ••-.kr::    N    ' 
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Kptr«jrHFR  ''iHv  '.'.  fit — *f.  ICr*'is«'h»-r  c  Sons.  ..nek  ;mn  r.:rra  Cotta 
J.ATir*  WrF^  li  -I-  ^ferhanir.il  i-r.vrinet-r.  l\.fj!»rrt  I'oole  .c  -^nn  ,lu..  3ai- 
r..A""VFVi'f'      .-■'RWK       '        o — iimuariitsiiian.     .'"T^e      MaiiuTact-.Tnnsr    -Jj.. 

;  f.4r?'"i,r,{         ,.tin 

:,AU*i^T-\-i  :.      v"    .'       /I — •  ierr*i V  '  r^is  \  ij . .  .  >rrnv    Jt.nn. 

;>>rtTT  ^■  ".r.  \^«»i-.  -" — "■'irf-tTT'siaent  ■".  V  "ilU.s  Jij..  -  Vtiams 
-»rrfTr    /.r^'mk  i  ■.  ?:    .C    ".* 

■>v«:<i.'N"     ^kTfrfK    ' Ti       .5 — *Iefiiaiuc::ii  i-Insrineer.  .-.•isonia  .Jrass  iina  Cjd- 

.'.p^»N"Ff  xuTi     fifi-.n     -.        .:  —  rjmurfhtsman.    vith    \':ic:'jnai  ^'.iifiir    vtriuini; 

.'.ihTf     'tn\     V       H  .  —  ir::£:rG.i      Ij:;:i:/fr.    "vii.s*»n     ^iL'crnc:   'liuiiiiiiaii::^- 

'i^       ri'Ticr.'ii  '  ):tu\-s.    ■ -.  ;/-.iaiie  ^'.rc*trt.    -^Vw    '■ -rK  ■  itv 

.'.n-N-w  .  .ri';k'.-  .i  —  •;mi'.i:i:t-^iTLii;.  !*!it:  ■.ihlt'.'m::  -*::j.ir  !\.vhiiiim  '.  »., 
\r-r*-    "it". 

l.iTr  m-'r  ?.ii  .".  .)  j2— :'1ie  vLLir.::c  ^N^edninir  ..-  ..licstnut  imi  i'-iurth 
-.tn-r-*^    .''n:.iil('J:.ii:.'i.    ".':•. 

I.oN'r.vrk  J  IT  '.  Ji'i.:.ir'.s.    "'.  —  'r'T-rr'-t-.-r.    ^.r-i-i — '  i^'    r":i  "Vurk?.  'ji.init:!i- 

:.iM'V/    .jwiiiif.      ■>—•.>>!. -ii.ii-t    -';:  ■'r.nieni.u-i::.       ■■"..iw   'lining    I  i..  -^ra 

i'ihmil  .  iifTTiuM;    ■  I. .    ii:ii     Mic    '■»::!:  .'liritr^    ..  ■..       -i-iiiw.   '^.    i. 
.  ,.ksr-.i     .'jiWi*:       .; —  ".-'•*    lai'.iv'.:    ..l::-.:.     r»'v  " '•  tk    J.*.'.-. 
:.. -jw  :;«i;  n/    .Iku'.Fa::      i2 — *7--    ,.>:ir.i:T.:.Ti  .-.■•. innit.  .■.'t-»v  '.'•irk  Jiiv 
.'/:■  ;<     '.       I        .i — \"\\\  '\*-\\\wj.W'\\i:*s.     !:::r:'::.    vcrr   c    1  >..  :&  C  •rtijiuit 
^Tr•■f•J      .'•••A     'irk      It'.' 
....!!■»      '    ;  .  .  .  .1  .;  — « .f  "..m'.'j'v    c    '.!ivn:::i!;.    '.I'viutrrs.    rxj  Sftaii' 

■  '■■!  "■•"'  •■- 

■  ■  '     '    I      1  ■  *  «      • 

:  .  .c  ',-        .  ■  -.     ."          - —  vl:-"-::*..    .  i:'L-ii"ri"<  .^v.-::     *:•■♦-     I  »..    MauiuaLrurcT^. 

y  ■^    '.ji.:  .ri>'     '"rii-    ,i     .i>;«i   ''rr**-!,     "i-'v     '  ■•'■-:    _:*.". 

.:.,      '»  ■;  .  .  .  J    ,.        :     -".ri-.-nr-i-rvi'.-!:!.  "     ;    \"     ".  -..li   Miiciiint  'Vurki-. 

'  ji     \  .--I  .*  ^'-r-r . --l.-.r  !   --'.n-t-:.     "•-•v  "  -t-k    .  "■ 

.!  M  .".  •/ : .  ^'                ..i  -  •..-•«  I.:. a-.:   .viiii-r.                  "V-'ri-i  "Uuiaini;.  Ncv 

-T  ■•  I  .«*■'  '.<■■■<      V  .1     .:.       .h — V.;r.-;  ...-»:::ir'i    -lit-  Trv.     I  ■  .  " J'iiioki:!i.  N.  J 

■J  i *:....  .:  -  •"^!.-T:illl    ^:iyim-*:r.   '^■ii',j''      1  .r  "irrtiini;   iini  Li'-iUC- 

;.T  ^Cri  ". ' :  *       \      .*        *• — •  .'.ut-:    .X:iir^su*Tr.   -riaii'i.ipi     -v.   'V-irkb.    Buyuniie. 
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Macholp.  Charles  E.,   'S5 — With  Burhom  &  GraTiijer.  ConrractiTiji  Ei?- 

gineers.  136  Libem-  Street.  New  York  City, 
Mackiewicz.  Victor,  'S4 — Mechanical   Engineer,  Atlantic  Rennini:  Co., 

Philadelphia,  Pa. 
MacVeety.  F.  N..  '95 — Draujfhiianan,  A.  R.  WoliT,  Cc^n>ulting  Mech&r.ici.*i 

En^neer.  Fulton  Builiiinp.  New  York  City. 
>L\GRrPER.  William  T..  "m — rrc»fessor  01  Mechanical  Enpneerini:.  Ohi*^ 

State  I'niveisity.  Colmnlius.  O. 
^LiNNiNG.  George  L.,  *gi — Assistant  Professor  of  Physics  and  Chemi«T7  . 

Stevens  Institute  of  Technc»'.v>jir>"- 
MaTHEY,  E.  D.,  *94 — 921  Hud«m  Street.  Hoboken.  N.  J, 
Maul,  \Vm.  C,  "96 — 5S  Grove  Strvtrt.   E.  Orauj^.'e,  N.  J. 
Maury.  Dabxey,  H..  *S4 — Suprriniendmi.  Pn^ria  Water  Co..  Peoria.  IV.. 
Maxfieli*.  Howard.  *q5 — Mcaiiow  Shnps.  Pe:i:isylvaiiia  R.«!ri"«d.  Jtrstv 

City,  N.  J. 
Mayer.  Alfred  G..  '>g.  Sc.IX — Curat  or  of  Museum  of  Comparatix-c  Ziv»j^»<;a  . 

Harv-anl  University.  Camltridjje.  M.i^s. 
McBl'RNEY.    E.  L..   'V> — McBumey   ^:    McBumey.    Altomtxs   and   Paten: 

Solicitors.  291  Broatlway.  New  York  City. 
McCuLLuCH.  JcjHN  A..  *S6 — Mechanical  Eiixrineer.  Rtx^iu  41 1  P.  O.  Bui'idir.c. 

PitL*iburph,  Pa. 
McCULLOUGH.   C.   H.,   Jr..   qi — .\ssistant    Su}x?rintender.i.   Stuith    Works. 

Illinois  Steel  Co..  South  Cliicaj:o.  111. 
McElroy,  Jr»SEPH  A., 'S7 — McCartney.    McKlroy  vS:  Co..    i;i2  Havcr.'.cyer 

Building:.  New  York  City. 
McGoWAX,  H.  E..  '94 — 7S6  Flatbush  Avt-nue.  Flatbush.  Bnx^klyu.  N    V 
McNaughton.    Malcolm.  ^3 — J<»sei>li  Dixt^i   Crucible  Co..    ]er?i<'\    C::> . 

N.  J. 
Merritt.  C.  H..  Jr..  'q; — Ch.irles  H.  Merrill  ^c  S*^!.   H.il  M.inuf.io:urtr>, 

Danburx-.  Conn. 
Merritt.  Jame.S  S..  'S6 — Ruller  ^S:  Merrill.  Manuiaclurcrs  i^ruanie:ita'  Irv^:: 

Works,  1024- 1 02S  Ridge  Avenue.  Philadelphia,  Pa. 
MessimeR.  H.  C,  '96 — Student.  New  York  Law  Si.'lux^l.  i:S'  Bnxuiw.iv.  Ncw 

York  City. 
Meyer,  H.  C,  Jr.,  '92 — I-Vlitorial  SlaflF.  Tht  Evi^inccvi^ii:  AV.rtJ,  2"  Piarl 

Street,  New  York  City. 
Miller,  AlTEN  S.,  *SS — Hn>o"eer,  I^asl  River  (las  Ctv.  RaM^uswi.vHl.  I.otih 

Island.  N.  Y. 
Miller,  Carroll.  '96 — Illinois  Steel  Co..  So.  chioavro.  11-. 
Miller,  George  H..  '92 — Inspector.  MidiUe  States   In>ixvtio:i   l^unau.  u 

Cedar  Street.  New  York  City. 
Mitchell,  Harvey  F..  '84— .\ssisuint  Princijvd.    IVaf  Muie  Insliiuto.  or 

904  Lexington  Avenue.  New  York  City. 
MoELLER,  Franklin,  '87 — 137  Keap  Street.  Kriv^klyn.  N.  Y. 
Moore,  A.  B.,  '90— Yice-President  and  Assistant  Su]x.'rintendent.  TbeS;iniuel 

L.  Moore  &  Sons*  Co.,  Engineers  and  Shipbuilders,  KliA.ilK*th.  N.  J. 
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Morris,  A.  Saunders,  '84 — Mechanical  Engineer,  Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 
Morris,  Wm.  C,  '96 — Engineer's  Assistant,  East  River  Gas  Co.,  Long  Island 

City,  N.  Y. 
Morrison,  Hknry  K.,  '86— Superintendent *( for  United  Gas  Improvement 

Co.),  Concord  Gas  Light  Co.,  Concord,  N.  H. 
Morton,  Fred.  N..  '86 — Humphreys  &  Glasgow,  66  Broadi»-ay,  New  York 

City. 
MowTON,  Edward  P.,  '86 — I^w  Department,  Fidelity  and  Casualty  Co.. 

97  Cedar  Street,  New  York  City. 
MusCHKNHEiM,  F.  A.,  '9 1 — Engineering  Department,  Western  Electric  Co.. 

Chicago,  111. 
Nash,  Lewis  H.,  '77 — Mechanical  Expert,  National  Meter  Co.,  Brooklyn. 

N.  Y. 
Nathan,  Alfred,  '90— -Purchasing  Agent,  The  Geo.  F.  Blake  Manufactur- 
ing Co.  and  Knowles  Steam  Pump  Works,  95  Liberty  Street,  New  York 

City. 
Nettleton,   L.    H.,  91 — Assistant  Superintendent,  Gillis  &  Geoghegan, 

Steam  Heating  Contractors,  535-537  West  Broadway,  New  York  City. 
NORCROSS,  Joseph  A.,  '91 — Engineering  Department.  Humphreys  &  Glas- 
gow, Gas  Engineers,  9  Victoria  Street,  London,  England. 
NoRRis,  ROLLIN,  '85 — Inspector  of  Works,  United  Gas  Improvement  Co., 

Drexel  Building,  Philadelphia,  Pa. 
OELBERMAnn,  Juwus,  '91 — John  B.  Brenniser  &  Co.,  939  Market  Street, 

Philadelphia,  Pa. 
OUPHANT,  Robert  C,  '89 — Manager,  New  York  Office,  The  Snow  Steam 

Pump  Works,  126  Liberty  Street,  New  York  City. 
Onderdonk,  John  R.,  Jr.,  '89 — Office  of  Engineer  of  Tests.  Baltimore  and 

Ohio  Railroad  Co.,  Mt.  Clare,  Baltimore,  Md. 
Oppermann,  M.  A.  F.,  *94 — Assistant  Superintendent,  Pittsburg  Plate  Glass 

Co.,  Ford  City,  Pa. 
Osborn,  W.  B.,  '96 — Lockport  Gas  and  Electric  Light  Co.,  Lockpbrt,  N,  Y. 
Overton,  F.  F..  '96 — Consulting  Engineer,  Peconic,  L.  I.,  N.  Y. 
Page,  Carter  H.,  Jr.,  '87 — Assistant  Inspector  of  Construction,  United 

Gas  Improvement  Co.,  Philadelphia,  Pa. 
Palen,  Wilu.vm  D.,  '89 — Agent,  The  Philadelphia  Textile  Machiner\'  Co., 

2720  Hancock  Street,  Philadelphia,  Pa. 
Parsons,  Harry  de  B.,  '84 — Mechanical  Engineer  and  Marine  Architect, 

22  William  Street,  New  York  City. 
Parsons.   Washinc;ton   E.,  '87 — Manager,  The  Newark    Hygeia   Ice  Co., 

303-317  Ogden  Street,  Newark,  N.  J. 
Paulding,  Charles  P.,  '95 — Cold  Spring,  Putnam  Co.,  N.  Y. 
Paui^sen,  John,   '93 — Superintendent,   Beaufort  Phosphate  Co.,  Beaufort, 

S.  C. 
Peahody,  P^rnest  H.,  '90— -Testing  Department,  Bal>cock  &  Wilcox,  Co., 

29  Cortlandt  Street,  New  York  City. 
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Peck.  Chas.  B..  '96 — Draughtsman.  B.  F.  StUTte\-ant  Co..  151  Liberty  Street, 

New  York  City. 
Pfordte,  Otto  F.,  *S6 — Inspector.  Middle  States  Inspection  Bureau.  44 

Cedar  Street.  New  York  City. 
Phelps,  Walter  F..  '90 — Superintendent,   L».i>-ton  Fan   and  Motor  Co., 

Da^-ton.  O. 
Pierce,  J.\M£S  B.,  '77 — Crencral  Manager.  S!iarps\-ir.e  Furnace  Co..  Sharps- 

\-ille.  Pa. 
Pierce,  Willl%.31  H.,  'M — Manager.  Baltimore  Copper  Smelting  and  Roll- 
ing Co.,  Baltimore,  Md. 
PiERSON.  John  Y.  L..  'SS — Draughtsman.  Kimhal!  &  Thompson.  Architects. 

New  York  City. 
PlERSOX.  W.   D..  *94 — Draughtsman.  Waterbur^-   Machine  Co.,  \Vaterbur\\ 

Xlonn. 
PWM.  FR-%xk,  '96 — Rahway.  N.  J. 
Plyer,  George  G..  ■S9 — Special   .\gt:nt.    I^ncashire   Insurance  Co..   New 

York  City. 
Pope,  Oliver  A..  '96— 

Post.  A.  J..  Jr..  '92 — Draugh tinman.  Pi>st  ^:  McCoril.  Eninneers.  102  Broad- 
way. New  York  City. 
Post,   Arden.   '91 — Draughtsman.    Metropi/.itar.   Traction  Co..  New  York 

City. 
Post.   Henry  W..  '74 — Chic:  Draughtsman.    P<:»st  &   McConl.  Engineers. 

102  Broadway.  New  York  City. 
Post,  \Villi.%3I  C.  'S6 — Draughuman.   Po>i  ^:   McConl.    Enginerrs,    102 

Broadway,  or  2.S9  Fourth  Avenue,  New  York  City. 
Prentiss,  Hentiy  S..  *S4 — l-essee  and  Genera!  Manaijer.  Prentiss  Calendar 

and  Time  Co..  49  Dey  .Street.  New  York  City. 
PULSFORD,   E.,  '94 — Draughtsman.   Wiihe'.ni   ^:   B-mner.  Patent   .\ttomeys. 

Buffalo.  N.  Y. 
QuiMBY.  \ViLLL\M   E..  >7 — Assistant    Superintendent.   ]iA\n   Patten  Manu- 
facturing Co..  59  Liberty  Street.  New  York  City. 
Ramirez.  Nestor.  '95 — 722  Washington  .Street.  HuVjken.  N.  J. 
Randolph,  L.  Strothkr.   ^3 — Profess^jr  of   En::i:ieerini:,  Yirginia  .Xgricul- 

tural  and  Mechanical  College.  Black>burg.  Ya. 
RapeLJE.   John.   '77 — Superinlenrieni.   Gau;ey  C«-»a'.-Land  A^i-x-iation.  A'.- 

derson,  W.  Ya. 
Raql'E,  Philip  E..  '76 — Consulting  and  Con-inictin;^'  Enidneer.  R(»f»ni  29, 

55  Liberty  Street.  New  York  City. 
Rasmus.  Wm.  T.,  '96 — 142  .Amity  Street.  Br'^xik'.y::.  N.  Y. 
Rea,  Henry  R..  'S4 — Yice-President.    Ro^inj-'ii-Rea  Comiuiiy    Pittsburg. 

Pa. 
Reed.  Harry  D..  '92 — Electrician  an<i  Ei:krl!ieer.  Bishop  Guiia  IVrcha  Co.. 

New  York  City. 
Reb%*E,    H,    E..    'SS — Manufacturerer.    54    C«.''u!:i^'i>i   Heiglit>.    Bri^ikivn, 

N.  Y. 


92  List  of  yf embers  of  the  Alumni  Association. 

Rrnwtck,  Edward  B.,  '85 — Pirsson  Sl  Ren  wick,  19  Park  Place,  New  York 

Citv. 
RfiNWTCK,  WrujAM  W.,  '85 — Architect,  367  Fifth  Avenue,  New  York  City^ 
RlRTrR.  Rr:Dor,PH,  '93 — Hnmphreys  &  Glasgow,  9  Victoria  Street,  London, 

England. 
Rick,  Rtchard  H..  '85 — Rice  &  Sargent  Engine  Co..  Providence,  R.  I. 
RlKSRNBKRCKR,   ADAM,  '76 — Amistant  Professor  of  Mechanical  Drawing, 

Stevens  Institute  of  Technology. 
RiCFTTRR,  Addt.ViN  Ai.exandkr,  '82 — Secretary,   Corruganza  >Ianufactur- 

ing  Co..  Garratt  Mills.  Somers  Town,  S.  W.,  London,  England. 
RiTTRNHOL'SP.,  Charlks  T.,  '93,  E.  V...  A.  M.— 247  West  One  Hiindreil  and 

Thirty-eighth  Street,  New  York  City. 
RoBKRTS,    Edward   P.,    '77 — President  of  the  Correspondence    School  of 

Technology,  Cleveland,  O. 
ROBKRTS.  WiMjAM  H.  If.,  JR.,  '93 — Inspector.  Mergenthaler  Linotype  Co.. 

Broriklvn,  N.  Y. 
RoBfNsriN,  Edward  W..  '95 — 357  West  56th  Street,  New  York  City.     . 
RciOD,  Vrrnon  If.,  '82— Superintendent.  Jeanes\-ille  Iron  Works,  Jeanes- 

ville.  Lucerne  Co.,  Pa. 
RoSRNBKRO,  E.  M.,  '.S9 — Draughtsman,  Jackson  Architectural  Iron  Works, 

New  York  Citv. 
R<')SP;NBr:s<:K,  C,  '9.t — Hampshire  .\rmes,  9th  Street  ami  4th  Avenue,  Minne- 

af)oIis,  Minn. 
RrpRKCHT.  L.,  *94— National  Lead  Co.,  Bn>oklyn.  N.  Y. 
RUSBV,  John  M.,  'H5  — SnjKTinte-ndent   'for  Tniterl   Gas  Improvement  Co. ), 

Jersey  City  Ga*.  Light  Co..  J<*rsey  City.  N,  J, 
Rusr.iNr..  W,  J.,  Jr..  '96 — iVnnsylvania   Railroad  Shops,  Jersey  City.  N.  J. 
Sagt'k.  Ja.mks   E.,   "S^-- Mechanical     Engineer,     Schenectady    Locomotive 

W<;rks,  S<hen<:ctady,  N.  V. 
Sanb/jRN,  Erancis  N..  '91 — .\ssist;int   Master  Mechanic,  Coe  Brass  Manu- 
facturing Co.,  Torrington,  Conn. 
SCHi.vfMKi,,  JoKN,  Jr.,  '96 — 74  Oninge  Street.  hZast  Orange.  N.  J. 
SCHf.F^sr.voKR,  Ai.FRKD  H..  'S7 — Mechanical  Engineer,  India  Rubber  Comb 

Co..  College  Point,  N.  Y. 
ScHOKNHok.v.  WiM.rA-M  E.,  'S7--.Steam  P'ngineering  Division.  Unite<l  States 

Patent  <')ffi(*e,  R'K>ni  248.  Washingtrm,  D.  C. 
Scn.Mri>T,  I-lDWAKD  C,  '9.5  — n  E.  Hauiilton  Place,  Jersey  City,  N.  J. 
SCHRA.MMi-:,  Joii.v  T.,  '92— S<'hnunnie  Bros..   Sl'xzk   Brokers,   57  Broadway, 

New  York  City. 
SCRiiiNKK,  CnARi.HS  W,.  '82 —Instructor  in   Mechanical   Engineering,  Uni- 
versity of  Peinisylvania,  Pliiladelphia.  Pa. 
Si'lKUr.suKKr.,    Lkonari)   W.,  '96 — Brown   vS:   Sliarpe    Manufactiuing  Co., 

Providence,  K.  I. 
SKKMAN,  Ethvar  r,.,  '93 — The  Lane  Mill,  New  Orleans,  La. 
Si!KUM>.v,  WiM.iAM  IL,  '78 — The  Columbia  Rubl)er  Works  Co.,  83  Cham- 

Urs  Street,  New  York  City. 


Sh  .'  S3LJJLZ3.  ~E«"    Z.      iu.— —  v:*i -  H  i'iri;    I"  ii r: a.r:^:^  r ":.    ^^  .•n: •:•<  n • :    '  *»  :  r-v>  .* f 
"lb*  Cjjn»f.ot  fCi^"  C:     li:     H.n:»r>Ciji:.   ?'j 

1  :*:i  i:     — ,=    .'liriitTi  >rj-rsrL  7';.  .:i':  ;.:.ll  ^'i 
5I-*-:jL  7  ■  :h>  3_     nr — Xr:':Li-::':ii_  l-.TiT-Tr-.-    N    V    ^    x  j-'    x    Iv    x     Iv.vm 

;;     ""-nzii  ^ri*:nl  "Sui:';':.   Nrv  "i   ri  ^■:- 
Sjcth   " — '.' .  ^  ~      i:  — 

S3CTH.    K     V      ;-       jT — 1:_~.  .'-.L-"    >r.^      ."/.    .•'./.    ■.,::       \-:  —   rsr-i. 

I-li.:^    Nfv  V.rc  ^■-*7 
SscTTH    5.-  "^      ;*L- — "■'■'ir    .*-:•:    7       ".•:•':■:.  TiTC-Ti*!'    -■■^*'   -J  •.'"•J'-'i/r     V»-'J- :- 

i^t  iZfi  St~^  :ri,c^    "'izt'  "■■'   r'i.*.     ""ir^;    N 

S**'5 i>' 7-z N.  I_».T  JL I z ?>  ^      ^f  —  Z  . ■*  L." i.  > .  r: '  ^  ~  >  S.  ■-    M As." "  X  *•"■- ..•'•:'    5,' * 

StakL.  Al^iLxT  V/      — ^ — Ni.-.  i.'.  *I  .T.*:r-_'::.  r    '/    ^    N     N.:*.".v    \  .. 

Stf-ars?.  '.\5.  H      ir — Trr-:  -    V.'i.-. --^  ^' .      v-.j':: 

St e ph en f .  ' •:■  h n  R     "  *^ — St ».  ^ i -  t   v.  ^- j-. 

Ste RN.  A  LF  Kz:  ■-    ^2— ;  r  Vr-<: :   >: rr-. :    N r  a  V .  rk  v.'  i:> 

Ste\t:n>.  \V::.l:ak  N      *- — -rr.rri".  r:..-:-."-.  A^^r.:   v    -.^  ".•.  Uu*'.  v..-  ;\ri:- 

ir.g  Co..  55  y*li\tz  >'-r!rcZ    r-.s'.  —    >'a^- 
Stew.\RI».  V'i^EPH  H      *  3— A-^^: ■.-.-■.'•:  Z-^-T-.t-cr  . :  S:c'.-..^'.>    ^^    ^    v    X  >:    1. 

R.  R..  Pir^lzr*:   I'l 

Chemistry,  >te\^n-  Ir.^iitute  .:  7t'C;:r.-  ".  -c]' 
Strong.  Wixxjam  E.  S..    -r — M:jr.:*r.^r.   ;Vr.:r.>u'.Ar  C.r  C.^.    IV.rv^::.  M-.o*:: 
StitiCK.  George  H..  %> — **  li j>,t.c  ^k  A\s::vjv.  >:><>  c*.:v.  N.  .' 
SUMMERHA^'ES.  H.  R..   z^ — «"n:r.  1  H'.rciri^'  C  •  .  Sc:'.t::t:v:.*r.\    N    V 
SUM3iKRS.  Georg  e  F  . .  'z,:—y:  I  'irk  <:  rxrrr : .  New  H .» \  t :: .  v.\^ :: :: 
Taff.  Frederick  N..  "95— Contrsct-T,  M:'.'.:::c*-^^r..  N    .' 
TaTHAm,  Edwin.  'Si— T.ithjn:  Br<.':hcr>.  I.va  :  M..::-.::-iov.:rer>.  ^:  Uotk-.r.,*:: 

Street,  New  York  City. 
Taylor.  Frederick  W..  '^;— CrtT^er^:    M.»::.i^t.r.    T:w  M:in;::'.io:;;::y.c  Iti- 

vestment  Co..  The  HamillLin.  \Va*.:ii:t  .^ircct.  r:i:'.»^;e!:-»h:.i.  V.v 
Taylor.  Russell  E.,  *94— Mech.inic.i:  KTU'ir.c^r  >  Ort^e.   Tr-t  K    R..  S;i>- 

quehanna.  Fa. 


•  Received  Degree  of  Doctor  of  PV-ijoiophx  . 
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Tavi/jr,  Thomas.  Jk..    SS — Manajj^er,  Orangtrbmy  Oi]  Mill  Co..  OTange^ 

burj^,  S.  C. 
ThkberaTH.  T.  E..  'hS — Representative  for  N.  Y..  N.  J.  and  Pa.  of  Stanley 

Klectric  Maiiufac-turinjir  Co..  of  HtLsfield.  Mass..  557  North   Seieuth 

Street,  Newark.  N.  J. 
Thomkwjn.  Kjjwaki>  p..  '7S — Patent  Attorney  and  Consultinfg:  Electrician. 

5  Ikekman  Street.  New  York  City. 
Thtman.  Fkki^kkick.  V' — Hn>dneerinjr  Department.  Hmnphreys  &  Glas- 

>fow.  Ga«-  Mn^irjeers.  9  \'ic-toria  Street.  J>ondon,  England. 
TOBV.  Edw.  M..  '96— I>ept-  of  Tests.  Stevens  Institute  of  Technolog>-. 
Tomj.  GKOk<;>':  J...  '^j—v>^  Ce<lar  k<xid.  New  Rochelle.  N.  Y. 
ToKKANLK.  Hknkv.  Jk..  '^) — Mechanical  Enjrineer.  Hendrick  Manufactur- 

injj  Co..  \J\A..  Car^xjndale.  Pa. 
ToK  RANCH,  Kknnkth.  'Sa— Enjdneer  of  Brooklyn  Waterworks.  BrookljTi, 

N    \ 
Traitvhtthr.  Chari.ks.  V>— Electrician,  The  Bristol  Co..Waterbury,  Conn. 
TkArr\\*Ki.N".  Ai.PRKi»   P..    "76 — Sujxrrintendent.    Hendrick   ^lanufacturing 

Co..  \X*\..  CarVmdale,  Pa. 
Trvbk,  (».  A..  V' — -Assistant  Sujxrrintendent,  Union  Works,  Illinois  Steel 

Co.,  3179  .\shlan«!  .\vtnue.  Chicajfo.  111. 
TrcKKK.  Bknjamin  W..  'S4 — Tucker  ^^  Corwin.  Consulting  and  Supervising 

Eiijfineer".  Ski  Hroiid  Street.  Newark.  N.  J. 
TfTTLK.  WiLLAki'  S..    ^4— Tultle  vV  Biiiley  Manufacturing  Co.,  Brooklyn, 

N.  Y. 
TwiTCHKi.L.  R.  S..  V- — In>truct<»r.  The  Hill  Sch(.K>l,  Pottstown,  Pa. 
rKHM.Nt;.   Ijiwari*  .\..  '77— Uehlinji  ^:  Sieinkirt  Co..  61  Mulbeny  Street, 

Newark,  N.J. 
rni.i:NH\!T.  PRITZ.  Jr..  ''^s — Chief  Pllectrical  Engineer,  Philadelphia  Trac- 
tion Co..  Pljila<kl]»hia.  Pa. 
Y\N    .\tta.    Harry,  '^i— S«perinten«lent.   J.    L.    Mott    Iron  Works,   Mott 

Havi-n.  Ni'W  Y<»rk  City. 
YVN-UKR  WiM.K.KN.  T.  .\..  '^? 

V\N  Vlkck,  I**rank.  "^4— Mechanical  Engineer.  Pacific  Railway  Co.,  Los 

.An>;<l(s,  Cal. 
V<M;i-,i.irs,  C.  I'..  \}2  -  S]»ra,i;uf  E.lectric  Elevatur  Co.,  Watsessing.  N.  J. 
ViM-.i.r, \NF».    l-Ri.itiRKK   K..  *(*5 — Cnx^ker- Wheeler  Electric  Co.,  Ampere, 

N.  J. 
\\"\rir..  \\.  H\kvn:.    "^s     I'!n>^'iiu-cTin^  Dtiurinient,  Humphreys  &  Gla^l^ow, 

'V;i'.  r.iii/ni»-«  r-.  'j  \nl<»rii«  Street,  I,on«lon.  Envjlan<l. 
W  \^  VYi.wv .   I      I.«»im.  Jk.  'ii2     With  Carl  H.  .*M:liultz,  440  First  Avenue, 

\l*\\   't'oik  i.jt\ 
V-«. ■;?•»'.    Mi^MiMr    \..  '""7     S\i]KTiTUt  inK'iit.   Missouri  Electric  Light  and 

p#,-ic<  r  '   "I  .    -^t      f  rin:.._    Mil. 

•*■.••,«.'  lu    r    r»  .  ^/.     <  ,♦  Ti»  ^.\\  i;ir»-lnc  Co.,  Schenectady.  N.  Y. 
•'.iffrp    \     "■      .,-.      \--i-t:,nt  Sn|H'rinten<lent,  Steani  Plant,  Edison  Elec- 
tf!'  ?n-.f.,;i,  .tifiy  I  .,     J,  ,  I'^.irl  Street,  Brooklyn,  N.  Y.         • 
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Wauckr,  Louis  B.,  '91 — New  Jersey  Metal  Refining  Co.,  Elizabeth,  N.  J. 

Wai:,l,  George  L.,  '93—298  Central  Ave.,  Orange,  N.  J. 

Wali^is,  J.  Mather,  '76 — General  Superintendent,  Philadelphia  &  Erie  Rail- 
road Division  and  of  the  Northern  Central  Railway  of  the  Penna.  R.  R. , 
Williamsport,  Pa. 

Ward,  William  W.,  '95 — Constructing  Engineer,  Mount  Vernon  Construc- 
tion Co.,  Mt.  Vernon,  N.  V. 

Warrington,  James  N.,  '83 — Secretar>-,  Vulcan  Iron  Works,  86  North  Clin- 
ton Street,  Chicago,  111. 

W'ebster,  Hosea,  '82 — Mechanical  Engineer,  H.  R.  Worthington,  86  Lib- 
erty Street,  New  York  Citv. 

Weichert,  Max  J.,  '96 — H.  R.  Worthington  Hydraulic  Works,  Brooklyn, 
N.  Y. 

Wells,  Pierson  L..  '92 — Assistant  Engineer,  Scharff  Manufacturing  Co., 
Times  Building,  New  York  City. 

WesTcoTT,  J.  T.,  '90 — General  Manager  and  Treasurer,  The  fvcononiical  Gas 
Apparatus  Construction  Co.,  269  Front  Street,  E.  Toronto,  Canada. 

WeTTLaufer,  Loris,  '92 — 73  Casilla,  Rosario,  Argentine  Republic,  S.  A. 

Wetzler,  Joseph,  '82 — Editor  of  the  Ehxirical  Engineer^  203  Broadway, 
New  York  City. 

WheaTlev,  Crawford,  '87 — City  Engineer  and  Supt.  of  Water  Works, 
Americus.  Ga. 

Whigham,  William,  'SS — Draughtsman,  Caniegie  vSteel  Co.,  Munhall, 
Pa. 

Whitcomb,  H.  D.,  '92 — Engineer,  I'nited  Gas  Improvement  Co.,  Drexel 
Building,  Philadelphia,  Pa. 

White.  Edward  F.,  86 — Mechanical  Engineer,  136  Liberty  Street,  New 
York  City. 

White,  Maunsel,  '79 — Engineer  of  Tests.  Bethlehem  Iron  Co.,  Bethlehem, 
Pa. 

White,  William  F.,  'S6— Manufacturer  and  Importer  of  Machiner}-,  Mex- 
ico City,  Mexico. 

Whiting,  Charles  W.,  '84 — Mechanical  Engineer,  Fraser  &  Chalmers, 
Chicago,  111. 

WhiTlock,  E.  H.  '90 — Secretary  and  Treasurer,  The  Miles  Refrigerating 
and  Ice  Co.,  415  Main  Street,  Cincinnati,  O. 

Whitlock,  Roger  H.,  '82 — Professor  of  Mechanical  Engineering,  State 
Mechanical  and  Agricultural  College,  Texas. 

Whitman,  A.  E.,  '96 — Mechanical  Engineer,  with  Wm.  T.  lialdwin,  277 
Pearl  Street,  New  York  City. 

Whitney,  A.  R.,  Jr.,  '90 — Memlx^r  of  firm,  A.  R.  Whitney  &  Co.,  Irt^n  and 

Steel,  29  Broadway,  New  York  City. 
Whitney,  O.  C,  '92 — Assistant   Engineer,   Pintsch  Compressing  Co..   160 

Broadway,  New  York  Citv. 
WiLBOR,  Anson  G.,  '93 — Inspector,  Factory-  Insurance  .Vss<Kiation,  llart- 
fonl,  Conn. 
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HONORARY   MEMBERS. 

President  Henry  Morton,  Ph.  D..  Stevens  Institute,  Hoboken,  N.  J. 

Professor  Alfred  M.  Mayer.  Ph.  D..  Stevens  Institute,  Hoboken.  X.  J. 

Professor  De  Vols<.)N  Wood,  A.  M..  C.  E.,  Stevens  Institute,  Hoboken.  N.  J. 

Professor  J.  Burkitt  Webb,  C.  E^  Stevens  Institute,  Hoboken.  N.  J. 

Professor  Charles  W.  M.vcCord,  A.  M.,  Sc.  D.,  Stevens  Institute,  Ho- 
boken, N.  J. 

Professor  ALBERT  R.  Leeds.  Ph.  D.,  Stevens  Institute,  Hoboken.  N.  J. 

Professor  Charles  F.  Kroeh,  A.  M.,  Stevens  Institute,  Hoboken,  N.  J. 

Professor  Edward  Wall.  A.  M..  Stevens  Institute,  Hoboken,  X.  J. 

Professor  Coleman  Sellers,  E.  D..  Philadelphia,  Pa. 

Professor  Henry  WurTZ,  Ph.  D..  '77,  New  York  City. 

Professor  John  P.  Rice.  Ph.  D.,  'So.  U.  S.  Navy. 

Professor  Samuel  P.  Langley,  Ph.  D.,  '81.  Smithsonian  Institution,  Wash- 
ington, D.  C. 

E.  D.  Leavitt,  Jr.,  E.  D.,  '84,  Cambridgeport,  Mass. 

R.  H.  Thurston,  A.  M..  LL.D.,  E.  D.,  '85,  Director  of  Sibley  College,  Cor- 
nell University,  Ithaca,  N.  Y. 

Professor  A.  A.  Michelson,  Ph.  D.,  '87,  University  of  Chicago,  Chicago,  111. 

Francis  B.  Stevens,  E.  D.,  '90.  Hoboken,  N.  J. 

Commotlorc  Geo.  W.  Melville,  E.  D.,  '96,  Chief  Engineer,  U.  S.  N., 
Washington,  D.  C. 


ACCESSIONS  TO  THE  INSTITUTE  LIBRARY.  JULY  1896,  TO 

JANUARY  Z897. 

FROM  DEPARTMENT  C)F  L.VBOR,  L'.  S. 

jtyih  Atmual  Repi^rt.  Depurtrntnt  0/ Lahor,     By  Carrol  D.  Wrijfht. 

FROM  SrPT.  r.  S.  COAST  SURVEY. 

(\  S,  Ohi.U  SurzfV.  iSt^4.     Part  2. 

FROM  SMITHSONIAN  INSTITI'TE. 

Smithsonutn  Mt'tt\iroioi;^:tai  TabUs  iSqo. 

FROM  r.  S.   DEPARTMENT  •)F  Ai;RlCVLTrRE. 

y'carfinok.  f  '.  S.  DefHirtmt'nt  n  .  Itzriatiturc  r',>r  /.^g/.     By  C.  W.  Dabney.  Jr. 
The  Experiment  Station  Reconl.     V«)i.  IX. 

BY  PfRCH.Vi5E. 

Jahrbtwh  der  Chemic.  /Sq<.     By  Richanl  Meyer. 
Comp/t's  /i^i-fitfiis.     Vi^ls,  120-1  ji. 

pyvrtYi/hii^s  fftst.  0/ Cii'ii  Emi^ifitir^.    Voi.  :2a.     By  James  Forrest. 
Poiivoir  CtiionritJiu'  dt's   Conihnsr.hits,  .\:':\i\s,    L:uit:dtS  t.t  Gazeux.    Bv  M 
Scheurer-Kestner. 

FROM  DEPARTMIvNT  t^K  THH  INTHRl' -R.   V.  S. 

i/th  ("t'l'iNS  /ustiniftiY.      By  Charles  A.  Teniiey. 
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Harpt ■;• '  V  /- '- 'rry  /•'■/;'.  \ ';/ v :  n u t,  II  \  <r  I  'if  ir in  jj ^  .md 
.^fiiniiiud. 
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/•'irdthi'^shuix  F>.>i':o.  Muryiand, 

Stiiutitou  I'iixiuia  indll'estl'irginia, 

/,as.\t'n  /e'iiA-  ■'        Lj/i/omia. 

Three  Forks  Montana, 
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Geological  Alias,   V.  S,    Nomini  **  Marylattd  aftd  Virginia, 

*•  **  "        McMinnville  *'  Tennessee, 

Pikeville 

Cleveland 

**  *'  *'        Stevenson  **  Georgia y  Alabama. 

•*  **  **        Smartsinlle  **  California. 

Matysville 

*'  *•  "        Knoxville  "  Tennessee  and  N,  Carolina, 


it  <t  tt 


London 

Morristoivn  *'  '* 


(i  i<  (( 


it  it  ii 

ti  Ii  it 


I\)cahontas  * '       Virginia  and  West  I  'ifginia. 

Grand  Canon  District.     By  C.  E.  Dutton. 
Leadville  District,  Colorado.     By  S.  F.  Emmons. 
Quicksilver  Deposits  of  The  Pacific  Slope,     By  G. 

F.  Becker. 

Geological  Atlas,  U.  S.   Eureka  District,  N^eiuuia.     By  Arnold  Hajfue. 
"  "  **        Comstock  Lode  and  Washoe  District,  Nevada.    By 

G.  F.  Becker. 

FROM  DEPARTMKNT  OK  THK  INTKRIOR. 

L  \  S.  Census  /Report,  iSgo.  Crime,  l\iuperism,  and  Benevolence  in  the  U.  S„ 
Bv  F.  H.  Wines. 

FROM  V.  S.  CKOLOGICAI^  SURVEY. 

Lake  Bonneville,  rtah.     By  c;.  K.  Gilbert. 

Tertiary  Histofy  of  the  Grand  Canon  District.     By  C.  I*^  Dutton. 

Geology  of  the  Comstock  Lode.     By  G.  F.  Becker. 

Comstock  Mining  and  Miners.     By  liliot  Lonl. 

The  Copper  Bearing  Rocks  of  Lake  .Superior.     By  R.  D.  Ir\'ing. 

The  Older  Mesozoic  Flora  of  Virginia.     By  \V.  M.  Fontiiine. 

The  .Silver  Lead  Deposits  of  Eureka ^  Nevada.     By  J.  S.  Curtis. 

Paleontology  of  the  Eureka  District,         "         By  C.  D.  Walcott. 

Brachiopoda  and  Lamellihranehiata  of  the  Raritan  Clays  and  Greensand 

Marls  of  N.f.     By  R.  P.  Whitfield. 
Dinocrata.     Bv  O.  C.  Marth. 
Geological  Histoty  of  Lake  Lahoutau,  Nevada.     By  J.  C.  Russell. 

Geology  of  the  Green  Mountains  of  Massachusetts.    By    ?«   ^'   jyi.' 

Geology  of  the  Mining  Industry  of  Leadville,  Colorado.     By  S.  I^  Kuimons. 

Geology  of  the  Quicksilver  Deposits  of  the  Pacijic  Slope.     By  G.  F.  Becker. 

Fossil  Fishes  and  Fossil  Plants  of  the  Triasic  Rocks  of  .W^tC  fersey  and  the 
Connecticut  Valley.     By  J.  S.  Newberry. 

The  Potomac  or  Younger  Mesozoic  Flora.  Vols.  I.  and  II..  By  W.  M.  Fon- 
taine. 

The  Palezoic  Fishes  of  North  Ameiica.     By  J.  S.  Newl)erry. 

The  Flora  of  the  Dakota  Group.     By  Leo  Les(|uereux. 

Gasteropoda  and  Cephalopoda  of  the  Raritan  Clays  and  Greensand  Marls  of 
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Metallic  Spring  Mattress,  February'  9,  1886. 

Machine  for  making  Wire  Ropes,  March  i,  1887. 

Telegraph  Wires,  March  13,  1888. 

Wire  Bale  Tie  (the  Anchor  Tie),  April  10,  1888.   ' 

Machine  for  making  Wire  Rope,  two  patents,  Octol>er  9,  1888. 

Grip  Mechanism  for  Cable^n-ays,  May  3,  1892. 

In  1888  installed  the  machinery  for  manufacturing  the  Wire 
Bale  Tie  knowTi  in  the  market  as  the  Anchor  Tie. 

In  1890-91  he  planned  and  iUvStalled  the  Wire  Rope  tramway 
for  the  East  Shore  Terminal  Co.  at  Charleston,  S.  C,  for  con- 
veying cotton.  A  view  of  the  discharge  terminal  of  this  line, 
looking  over  Charleston  harbor,  is  shown  in  the  accompanying 
engraving. 

During  many  years  past  has  been  concerned  in  laying  out 
many  other  wire  rope  tramways  and  haulage  plants  built  by  the 
Trenton  Iron  Co.  and  descril^ed  by  him  in  a  volume  entitled 
**Wire  Rope  Transmission  in  all  its  Branches,*'  issued  by  the 
same  company. 

Mr.  Hewitt  was  the  first  President  of  the  Alumni  Association 
of  the  Stevens  Institute  and  was  again  elected  in  1S94.  He  was 
Alumni  Trustee  of  the  Institute  in  1893  ^'^^  1894.  He  has  been 
a  member  of  the  American  Society  of  Mechanical  Engineers  since 
its  formation  in  1880.  His  papers  read  before  the  above  Society 
are  as  follows  : 

The  Continuous  Rod  Mill  of  the  Trenton  Iron  Co.,  volume  2,  p>age  70. 

Novel  Hammer-head  and  Die,  volume  6,  |>age  77. 

Wire  Rope  Fastening,  volume  9,  page  67 1 . 

Discussion  of  **  A  Method  of  Making  Tul>es  from  Solid  Bars,  by  Geo.  H. 
Babcock,"  volume  8,  page  564. 

Discussion  of  "  Notes  on  Results  Obtained  from  Steel  Tested  Shortlv 
after  Rolling,  by  PUlgar  C.  Felton,"  volume  9,  page  38. 

Discussion  of  "Steel  Car  Axles,  by  John  Coffin,"  volume  9,  page  135. 

As  a  member  of  the  Engineering  Society  of  the  South,  he 
contributed  a  paper  on  the  ' '  liffect  of  Bending  on  Wire  Rope. ' ' 

Contributed  numerous  papers  to  various  technical  journals, 
among  which  were  the  following  : 

Construction  and  Management  of  Roll  Trains  for  the  Manufacture  of 
Heavy  Bars,  Rails,  and  Girders,  published  in  the  Iron  A[:;i\  volume  16, 
October  21,  1875,  page  i,  October  28,  page  7,  Noveml>er  4,  page  3,  Novem- 
ber II,  page  I,  November  25,  i)age  11,  and  Decemljer  2,  page  i. 
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ill  relation  to  gas  engines. 

Beginning  with  en- 
gines of  a  small  si/e  Mr. 
Xash  and  his  company 
have  gradually  extended 
their  dimensions  mitil  now 
the\'  are  building  some  of 
200  horse  power. 

W'li.i.i.'VM  Kent,  M. 
E.  Graduated  in  1.S76. 
During  the  time  that  he 
was  in  attendance  at  the 
Institute  Mr,  Kent  de- 
signed a  form  of  Transmit- 
ting Dynamometer  which 
is  represented  in  the  ac- 
companying cut.  On 
graduation  was  at  first 
employed  in  the  Mechani- 


In  1887,  after  prelimi- 
nary study  and  experiment 
Mr.  Xash  began  to  turn  out 
for  liis  conipanj'  gas  engines 
of  the  vertical  cjlinder 
type,  with  the  cylinder 
above  the  crank-shaft. 

This  form  was  looked 
upon  with  little  favor  by 
engineers  generally  when 
first  introduced  b  >■  Mr. 
Xash.  I>ut  since  its  advan- 
tages have  been  demon- 
strated by  practical  expe- 
rience, it  is  t>eing  adopted 
by  all  other  builders  of  gas 
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THE  25TH    ANNIVERSARY  OF  THE  FOUNDING  OF  THE 
STEVENS  INSTITUTE  OF  TECHNOLOGY. 

The  25th  anniversan-  of  the  founding  of  the  Institute  was 
fittingly  observed  on  Febniary  i8th  and  19th,  1897,  ^"  accordance 
with  the  programme  announced  in  the  last  issue  of  the  Indi- 
cator. 

The  celebration  was  in  every  sense  a  very  gratifying  success, 
and  was  the  means  of  bringing  together  a  larger  number  of  the 
alumni  of  the  Institute  than  had  l:)een  assembled  upon  any  other 
occasion.  Many  came  from  distant  points  to  participate  in 
the  festivities  and  to  manifest  their  attachment  for  their  alma 
mater.  The  occasion  was  indeed  a  memorable  one  in  the  history 
of  the  Institute  and  successful  l)eyond  the  expectations  of  even 
those  who  were  acquainted  with  the  full  details  of  the  programme 
to  be  presented. 

THE    BANQUET. 

The  festivities  began  with  a  banquet  at  the  Hotel  Waldorf, 
New  York  City,  on  Thursday  evening,  PVb.  i8th,  which  was  at- 
tended by  nearly  300  persons. 

Many  of  the  graduates  present  had  not  met  their  classmates 
or  fellow  alumni  and  professors  since  graduation,  so  that  the  re- 
union which  took  place  in  the  reception  rooms  for  an  hour  or 
more  before  the  assemblage  sat  down  to  table  was  a  very  pleasant 
feature  of  this  evening's  entertainment. 


ro6  The  25 th  Anniversary, 

Each  o^est  was  presented  by  President  Morton  with  a  hand- 
some souvenir  in  the  form  of  a  pamphlet,  rieautifnily  illnstrated. 
containing  a  poem,  dedicated  to  Mrs.  Martha  B.  Stevens,  entitled 
"  Per  Aspera  ad  Astra,"  the  motto  of  the  Stevens  famih'.  which 
was  written  hv  President  Morton  for  the  ixrcosion.  Handsome 
menu  cards  were  provided,  prepared  t'rora  .1  design  by  Mr.  L.  D". 
Wildman.  \y^.  The  decorations  of  the  i^anqnet  hall  were  elabo- 
rate iind  tasteful,  and  the  room  presented  a  most  charming  :5cene 
when  the  .^^iiests,  a  considerable  nimiber  of  whom  were  ladies, 
were  all  seated. 

The  speaking  began  a  little  after  10  o'clock  and  lasted  nearly 
two  hours. 

Through  the  kindness  of  President  Morton  the  Indicat«)R 
is  able  to  publish  the  addre.sses  in  full. 

Mr.  S.  Bayard  Dod.  President  of  the  Board  of  Tnistees.  pre- 
sided, and  introduced  the  speakers  with  remarks  that  were  very 
happily  chasen. 

In   announcing  the  rirst  toast.    '  Our  Founder  '     applause  >, 

he  said  : 

■  r  am  happy  ti!)  state  that  we  have  with  us  an  old-time  and 
trustffl  friend  of  our  foumlerand  of  our  foumier^  father.  I  know 
of  no  man  who  knows  more  aix:)ut  :ht:  foundimr  of  useful  insdtu- 
tioii<.  who  has  a  n«ibler  record  in  chanty  work  in  Xew  York  and 
Xew  Jersey,  .md  there  is  no  man  who  can  expect  a  sweater  major- 
ity for  the  first  Mayor  rjf  Greater  Xcw  York  than  Mr.  Abram  S. 
Hewitt."        Applause. 

The  toast  .is  announced  '.vas  as  follow^  : 


'^t"R    rOr'NDER. 

Tnt-  l';r.ini:«:s  h;iv<r  :'< -p.^* -tten  !ht:r  fijuiiiiers.  ' 

—  Pics.  Fui;'tr. 

'*'\  moniimentuin  -luaen-s,  circumspice." 
If  you  srek  his  mi./niiment.  b.^i-k  .ipi-unil. 

to  -.vhirh  Hon.  ABRA.\f  S.  Hewitt  responded:  — 
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Mr.  Chairman  and  Ladies  and  Gentlemen  : 

If  anything  were  required  to  enhance  my  appreciation  of  the 
honor  which  the  Chairman  confers  upon  me,  by  asking  me  to 
respond  to  the  toast  in  memory  of  the  Founder  of  the  Stevens 
Institute,  the  deficiency  would  be  supplied  by  the  cordiality  of 
this  reception,  for  which  I  return  my  sincere  thanks.  If,  as  the 
Chairman  suggests.  New  Jersey  could  have  its  way,  I  do  not 
think  that  New  York  would  be  the  gainer,  so  far  as  its  next 
Mayor  is  concerned,  but  there  is  no  doubt  that  if  New  Jersey  had 
not  been  protected  by  constitutional  limitations  from  being  in- 
cluded in  the  proposed  city,  she  would  have  supplied  the  con- 

« 

serv'ative  force,  for  which  she  has  a  just  renown,  and  the  result 
might  be  more  satisfactory  to  all  concerned  than  it  now  seems 
likely  to  be. 

A  festive  occasion  like  the  present  is  not  suited  to  any  formal 
account  of  the  f)ersonal  history  or  of  the  achievements  of  the 
Founder  of  the  Stevens  Institute.  That  duty  has  its  proper  place 
and  will  doubtless  be  f)erformed  by  some  one  who  is  better  quali- 
fied than  I  am  to  do  justice  to  the  remarkable  man,  to  whom  the 
Stevens  Institute  owes  its  origin,  and  to  the  unselfish  devotion  of 
President  Morton,  who  has  secured  its  present  development.  I 
shall  therefore  in  what  I  have  to  say  limit  myself  to  some  p>er- 
sonal  reminiscences  which  will  serve  to  show  not  so  much  the 
achievements  of  the  Ste\'ens  family,  as  to  give  some  idea  of  the 
kind  of  men  they  were  in  training,  in  character,  and  in  devotion 
to  the  highest  ideals  of  modern  civilization.  This  I  am  sure  is 
the  reason  why  Mrs.  Stevens  paid  me  the  great  compliment  of 
asking  me  to  come  here  and  to  speak  to  you  on  this  interesting 
occasion. 

I  suppose  I  am  the  only  person  in  this  room,  and  one  of  the 
very  few  persons  alive,  who  can  say  that  he  has  seen  and  known 
the  entire  family  from  its  Founder,  John  Ste\'ens,  who  was  bom 
in  1745,  before  the  Revolution,  as  well  as  his  children,  grand- 
children and  great-grandchildren,  who  have  gathered  round  the 
old  ancestral  home  on  the  other  side  of  the  Hudson  River.  It 
may  seem  strange  that  any  one  should  be  here  who  knew  the 
elder  John  Stevens,  but  it  so  happened  that  when  I  was  a  boy  of 
about  six  years  of  age,  I  was  taken  by  my  father  to  Hoboken  for 


) 
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the  purpose  of  being  introduced  lo  John  Stevens,  because  at  that 
early  age  I  had  witnessed  from  the  wharf  at  the  foot  of  Jay  Street 
a  magnificent  steamer,  with  four  jM>nderous  smoke-stacks  passing 
rapidly  up  the  Hudson  River,  and  had  asked  whose  steamer  it  was 
and  where  it  was  going.  My  father  told  me  that  there  were  two 
•of  these  boats,  the  finest  in  the  world,  and  that  they  had  been 
built  by  the  Stevens  family  of  Holx»ken.  I  said,  *'  I)o  you  know 
the  Stevens  family?"  to  which  he  replied.  *  Vtrs.  I  will  take 
you  to  Hoboken.  and  let  >  ou  see  the  greatest  engineer  of  his 
time," 

And  so  before  1S30.  somewhere  l^tween  182S  and  1830,  I 
was  taken  to  Hoboken  and  introduced  to  John  Stevens,  who  was 
then  a  man  of  eighty-three  years  of  age,  hut  in  jwssession  of  all 
his  faculties,  and  manifesting  the  greatest  possible  interest  in  this 
visit  from  an  old  friend  and  a  yoiino:  l>oy.  Familiarly  he  called 
my  father  "John,"  for  both  Iwre  the  same  name,  and  my  father 
said,  **This  is  my  son.  I  want  him  to  see  yon  and  know  you." 
and  then  they  began  to  talk  of  old  times  and  particularly  of  this 
remarkable  stor>-,  which  was  often  rejxrated  to  me  l)y  my  father 
afterwards,  or  else  possibly  I  should  not  rememlx-r  it  so  well. 

My  father  was  the  draughtsman  and  the  jxitteni  maker,  who 
had  come  out  from  England,  with  a  ])arty  of  machinists  to  erect 
the  first  stationary  double  acting  condeiisin.ij  engine  which  was 
put  at  work  upon  the  American  continent.  It  was  built  by  Ik>ul- 
ton  and  Watt  at  the  Soho  Works,  near  Birmingham  in  England, 
and  was  brought  out  and  erected  at  Center  S«|uare  in  Philadel- 
phia for  the  purpose  of  sup])lying  that  city  with  water.  ]>efore  the 
Fairmount  Works  on  the  Schuylkill  River  were  erected.  In  a 
monograph  which  I  have  .^^een,  it  i>  stated  that  John  Stevens  saw 
the  first  engine  that  was  "  built  * ■  in  America,  but  he  did  more 
than  this — he  not  only  saw  the  first  co:iden>ing  engine  that  was 
erected  in  America,  but  he  had  built  for  himr>elf  the  first  Watt  en- 
gine which  was  constructed  in  America  :  for  that  party  of  men.  at 
the  head  of  whom  was  an  engineer  l.»y  the  name  of  Small  man — 
whose  name  possibly  none  of  you  liave  ever  heard — and  whose 
iron  founder  was  a  man  by  the  name  of  Rhfxle,  the  predecessor 
and  instructor  of  James  P.  Allaire,  who  founded  the  Allaire 
Works  in  this  city,  where  many  of  the  en;.cine'^  which  were  sub- 
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Barclay  Street.  On  one  occasion,  while  we  were  playing  ball,  we 
exhausted  our  stock,  and  on  searching  our  pockets  we  found  that 
there  was  not  money  enough  in  the  entire  team  to  buy  a  new  ball 
from  a  neighboring  toy-shop.  (Laughter.)  The  result  was  that 
I  was  made  a  committee  of  one  to  go  around  to  Barclay  Street 
and  ring  the  doorbell  of  the  house,  where  most  of  the  balls  were 
known  to  have  disappeared.  It  was  a  basement  house,  I  remem- 
ber it  perfectly  well. 

There  came  to  the  door  a  middle  aged  woman  with  a  benevo- 
lent face,  to  whom  I  explained  that  we  had  lost  a  ball,  which  was 
then  in  the  back  yard,  and  asked  her  to  be  good  enough  to  let  me 
go  in  and  pick  it  tip.  She  seemed  to  hesitate,  and  while  she  was 
hesitating,  a  gentleman  appeared  from  the  room  immediately  ad- 
joining the  hallway-,  who  made  a  very  great  impression  upon  me. 
I  was  a  diffident  boy.  I  used  to  blush  when  I  was  spoken  to,  and 
positively  I  feel  very  much  inclined  to  blush  now  in  telling  this 
very  simple  story  in  this  intelligent  presence.  He  looked  at 
me  for  a  moment  very  benevolently  and  said,  **So  you  want  a 
ball.'*  And  he  added,  '*  Will  you  be  satisfied  with  one  ball  ?  **  I 
said,  somewhat  embarrassed,  "Yes,  sir.*'  He  smiled,  and  I  may 
as  well  say  here  now,  as  at  any  other  time,  that  a  more  genial,  at- 
tractive and  lovely  face  I  have  never  seen  in  this  terrestrial  sphere. 
His  presence  was  noble  and  his  manner  sympathetic,  but  on  that 
occasion  I  was  very  timid.  He  turned  and  said  to  the  woman, 
'*  Margaret,  go  and  get  the  basket."  She  disappeared  but  came 
back  in  a  few  moments  with  a  basket  of  the  old  fashioned  kind, 
such  as  eggs  used  to  be  carried  in,  and  in  this  basket  were  not  less 
than  I  should  say  twenty-five  or  thirty  balls.  Said  he,  *  *  Are  all 
these  balls  yours  ?  '*  I  said,  "  I  suppose  that  they  must  be,  sir." 
"Well,"  said  he,  "every  one  of  them  has  broken  a  window  in 
my  music  room. "  "  Well , ' '  vSaid  I ,  "  we  didn'  t  do  it  on  purpose. ' ' 
'*  No,"  he  replied,  "  I  know  that.  I  was  a  boy  myself  once,  and  I 
have  no  doubt  that  I  have  broken  hundreds  of  windows  in  my 
time."  Then  he  added,  "  Take  them,  go  back,  enjoy  yourselves, 
and  when  you  have  broken  all  the  windows  in  my  music  room,  go 
over  to  Hoboken  and  there  vou  will  find  a  fair  field  in  which  von 
can  play  without  breaking  any  windows."  (Applause.)  That 
was  the  greatest  mechanical  engineer,  the  greatest  naval  engineer. 
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the  greatest  railroad  enj^ineer  which  the  nineteenth  century  has 
produced — Robert  L.  Stevens.     <  Great  applause.  » 

We  continued  to  play  ball  and  to  break  windows,  but  I  do 
not  remember  that  any  other  committee  ever  ventured  to  ask  for 
a  return  of  the  stray  l)alls.  Personally  I  saw  no  more  of  the 
Stevens  family  until  the  year  1S46.  more  than  fifty  years  ago, 
when  Mr.  Edwin  Stevens  sent  for  me  one  day  and  said  that  the 
Camden  and  Amboy  R.  R.  Co.  wanted  to  get  two  thousand  tons 
of  rails,  and  that  it  was  impossible  owing  to  the  great  scarcity  of 
the  article  to  procure  them  in  time  to  be  laid  in  that  year.  He 
said,  however,  that  he  was  prepared  to  jxiy  the  cost  of  imix^rta- 
tion,  if  my  firm  would  undertake  to  make  the  rails  at  a  price 
which  will  make  the  mouth  of  my  friend  Caniegie  water,  or  to 
use  the  more  orthodox  Scotch  phraseology — "  will  make  him  lick 
his  chops  with  envy" — when  I  tell  him  that  the  price  offered 
was  ninety  dollars  per  ton,  ■  Great  laughter.  1  We  had  just 
built  a  little  rolling  mill  at  Trenton  for  the  manufacture  of  wire. 
Now  wire  is  ver>'  much  the  reverse  of  a  railroad  bar.  Mr. 
Stevens  said,  "  I  want  you  to  make  two  thousand  tons  of  rails. 
weighing  sixty-five  pounds  to  the  yard."  which  was  the  heaviest 
rail  at  that  time  ever  made  in  the  world.  I  afterwards  discovered 
that  the  pattern,  like  all  the  inventions  of  the  Stevens  family, 
was  peculiar,  and  somewhat  difficult  to  roll.  Nevertheless,  I 
finally  agreed  to  make  the  attempt,  and  as  a  matter  of  fact  we 
succeeded  in  delivering  two  thousand  tons  of  rails,  for  which  we 
received  the  sum  of  one  hundred  and  eighty  thousiuul  dollars  in 
hard  cash,  an  amount  sufficient  at  this  time  to  pay  for  ten  thou- 
sand tons  di  rails,  according  to  the  latest  quotations  which  Mr. 
Carnegie  has  just  whis|>ered  in  my  ear.     <  Applause. ) 

Robert  L.  Stevens,  as  you  all  know,  was  the  designer  of  what 
is  known  as  the  flange  rail.  He  had  it  made  in  Wales  at  the 
works  of  Sir  John  Guest,  and  with  such  exjx.*dition  that  within 
two  years  from  the  time  of  undertaking  the  practical  scheme  of 
building  the  Camden  &  Amb(\v  R.  R. .  that  railroad  was  con- 
structed, running  and  carrying  passengers  and  freight  with  en- 
tire success  between  the  cities  of  New  York  and  Philadelphia. 
Robert  L.  Stevens  and  his  brother  Kdwin.  who  was  the  business 
manager  of  the  enterpri.se,  thus  performed  in  two  years  a  feat 
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which  at  that  time,  if  you  will  consider  the  development  of  the 
mechanical  arts,  the  state  of  the  financial  transactions  of  the 
world,  and  the  unknown  elements  which  entered  into  the  prob- 
lem, was  a  greater  performance  than  if  any  man  were  to  under- 
take at  this  time  to  build  a  road  from  New  York  to  San  Francisco 
in  two  years.  ( Applause.  \  The  world  never  saw  a  greater 
triumph  than  the  construction  of  that  road,  and  out  of  its  opera- 
tion have  come  all  the  developments  which  have  culminated  in 
the  modem  railway  and  its  wonderful  appliances.  They  had  to 
provide  cars,  because  there  was  no  model  for  cars.  They  were, 
however,  the  proprietors  of  the  Union  line,  which  carried  pas- 
sengers from  New  York  and  Philadelphia.  Forty  coaches,  often 
in  a  line,  would  start  from  New  Brunswick  ( on  the  arrival  of  one 
of  the  Stevens'  steamboats )  across  the  State  of  New  Jersey,  drawn 
by  thoroughbred  horses  to  Trenton,  where  the  old  buildings  which 
were  constructed  by  the  Stevens  family  of  solid  brick  and  mortar 
stand  to  this  day.  and  where  the  house  still  remains  in  the  pos- 
session of  mv  familv.  in  which  John  C.  Stevens,  who  was  the 
Superintendent  of  the  Union  line,  resided  and  superintended  the 
business  ;  for  the  peculiarity  of  the  Stevens  family  was  that  what- 
ever thev  undertook  to  do  thev  did  themselves.     Thev  had  sub- 

^  *  ^ 

ordinates.  they  had  trusted  men.  they  had  tried  assistants,  but 
the  superintendence  of  the  work  to  the  minutest  part,  was  done 
b\'  John  and  Roh>ert  and  Edwin  Stevens.  Together  they  built 
railroads,  and  ferries,  and  steamboats,  and  yachts,  and  iron-dad 
batteries  ;  and  this  suggests  the  first  lesson  which  I  wotdd  draw 
from  this  necessarilv  sketch v  statement  for  the  benefit  of  the 
young  men  who  are  here  assembled.  It  is  this,  that  these  three 
brothers  worked  as  though  they  were  one  man.  No  one  ever 
herir'^1  of  an\-  quarrel  or  dissension  in  the  Stevens  family.  They 
were  workmen  themselves  and  they  were  suj^rior  to  their  sub- 
ordinate>%  only  V>ecaus<:  they  were  better  engineers,  and  better  men 
of  bti-^inc^s  than  ain*  i>eo])le  who.  tip  to  that  time,  had  undertaken 
the  biisines'^  of  tranr>i)r>rtation  within  the  limits  of  the  United 
States.  .More  than  any  other  men.  whom  I  have  ever  known, 
they  demonstrated  the  truth  of  the  saying,  *'  Behold,  how 
pleasiint  a  thing  it  is  for  brethren  to  dwell  together  in  unity." 
(Applause.; 
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But  I  am  asked  to  speak  especially  of  the  Founder.  I  have 
been  speaking  of  the  founders,  John  Stevens,  the  elder,  John  C. 
Stevens,  Robert  L.  Stevens  and  Edwin  A.  Stevens,  who  were  the 
founders  and  pioneers  who  have  made  this  countr>'  what  it  is — 
the  miracle  of  the  ages,  the  admiration  of  the  world.  (Applause. ) 
No  one  who  cannot  go  back  as  I  can  to  the  time  w-hen  there  were 
no  railways,  to  the  time  when  there  were  no  ocean  steamers,  when 
there  were  no  telegraphs,  no  telephones,  no  armored  navies,  no 
access  to  any  point  beyond  the  Mohawk  Vallej',  when  the  Great 
West  w^as  yet  unsettled,  when  this  great  P^mpire  was  a  wilderness 
— no  one  who  cannot  recall  this  primitive  condition  of  things  and 
did  not  see  it,  can  realize  what  the  Stevens  family  has  done  for 
America.     ( Applause. ) 

'*  TantiE  niolis  erat  Roxnanaxn  condere  gentem.'*  * 

But  I  am  taking  too  much  time.  (Cries  of  **  No.  No.  Go 
on.  * ' )  I  have  said  enough  of  the  achievements  of  this  remarkable 
family,  but  I  have  not  said  enough  of  the  other  side  of  their  per- 
sonality— the  lovely,  gentle,  sweet  and  human  character  which 
belonged  to  the  father  and  to  the  three  brothers,  of  whom  I  have 
spoken.  I  told  you  that  I  was  a  poor  and  diffident  boy,  yet 
when  I  was  brought  into  contact  with  them,  I  never  was  made  to 
feel  that  there  was  ai\j'  difference  either  in  social  standing  or  in 
wealth,  in  years,  or  even  in  ability.  I  was  welcomed  to  Castle 
Point  in  my  early  youth,  just  as  I  would  be  to-day  by  the  hon- 
ored mistress  of  that  noble  mansion.  They  did  not  believe  that 
the  acquisition  of  wealth  was  sufficient  for  the  development  of  hu- 
man nature.  They  knew  that  the  emotional  side  of  man's  nature 
controls  in  the  long  run,  and  that  the  reason  is  always  the  ser\'- 
ant  of  the  imagination.  Hence  when  they  ran  stage  coaches,, 
they  had  fine  horses ;  when  they  ran  boats  for  profit  to  Albany,, 
they  adorned  them  with  pictures  and  beautiful  objects.  The 
sense  of  beauty  was  ever  present  in  ever>thing  they  did.  Their 
leisure  hours  were  regaled  by  the  charms  of  art  and  music.  I 
suppose  no  connoisseur,  who  ever  lived  in  New  York,  was  supe- 
rior to  Robert  Stevens  in  his  knowledge  of  music,  and  no  man 
ever  lived  who  enjoyed  it  more.    I  heard  him  once  tell  how  when 

*  Virgil's  i£neid  Book  I,  line  33.    To  found  th«  Roman  nation  was  fa  thing)  fA  so  great 
labor. 
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for  the  first  time  he  heard  the  angelic  notes  of  Malibran,  the 
golden  Gates  of  Paradise  seemed  to  open  and  the  Heavenly  Hosts 
to  be  lost  in  adoration. 

It  was  thus  the  characteristic  of  the  Stevens  family,  that 
while  they  have  always  had  an  eye  to  main  chance,  they  have 
never  neglected  any  opportunity,  either  for  rational  enjoyment, 
or  for  the  improvement  of  the  aesthetic  side  of  the  world  in  which 
they  lived.  Therefore  it  is  not  surprising  that  Edwin  Stevens, 
who,  as  I  have  said,  was  first  of  all  a  man  of  business,  and  who 
as  an  engineer  was  doubtless  inferior  both  to  his  father  and  his 
brother,  but  who  was  nevertheless  no  contemptible  engineer,  for 
his  judgment  I  assure  you  on  practical  matters  was  as  sound 
as  that  of  any  man  I  ever  knew  ;  I  say  it  is  not  surprising  that 
when  he  came  to  make  a  disposition  of  the  great  fortune  which 
had  been  created  by  the  ability,  the  foresight,  the  energy  and  the 
courage  of  the  family,  that  he  made  provision  for  the  diffusion  of 
the  elementary  principles  of  mechanics  and  of  the  extraordinar>' 
practical  knowledge  which  they  had  acquired  through  so  many 
difficulties,  by  the  agency  of  an  institution  of  learning.  The  less 
famous  engineer  became  thus  the  greater  benefactor  of  mankind. 
(Applause. ) 

The  Stevens  Institute  was  created  by  Mr.  Stevens'  will 
which  was  signed  on  the  15th  of  April,  1867,  on  the  night  before 
the  day  when  Mrs.  Stevens  and  her  children  came  upon  the  Great 
Eastern  with  Mr.  Stevens  for  that  trip  from  which  he  was  never 
to  return.  It  was  my  good  fortune,  in  fact,  it  was  my  understand- 
ing with  him,  that  I  should  accompany  him  on  that  trip.  He  was 
ver>-  anxious  to  understand  the  Great  Eastern,  and  so  was  every- 
body that  ever  had  anything  to  do  with  that  ship,  and  I  doubt  if 
anybody  succeeded.  (Laughter. )  I  only  refer  to  it  on  this  occasion 
because  from  the  time  we  left  New  York  until  we  arrived  at  Brest, 
the  ship  was  subject  to  a  chapter  of  accidents  of  a  very  amu.sing 
character.  Mrs.  Stevens  will  remember  that  it  was  a  matter  of 
wonderment  everyday  what  was  going  to  happen  next,  for  every- 
thing did  happen  that  nobody  wanted  to  happen  during  that 
eventful  voyage.  But  I  refer  to  it  now  because  I  had  many  conver- 
sations with  Mr.  Stevens  on  the  subject  of  the  Stevens  Institute. 
Mr.  Peter  Cooper,  my  father-in-law,  had  founded  the  Cooper  In- 
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stitiite,  :\\\(\  it  had  been  iti  operation  for  ei^ht  years  at  that  time. 
Mr.  vSteven*;  \va^  very  anxious  to  know  exactly  the  methods  upon 
wliicli  it  was  cnnrhicted,  and  how  far  it  had  fulfilled  the  expecta- 
tions of  the  foinider.  (")f  course  I  explained  to  him  that  Mr. 
Cooper  was  a  mechanic,  and  that  he  had  founded  his  institution 
for  incrlianics  ;  that  as  the  Stevens  family  were  enjjfineers  it  was 
natural  and  littinu^  in  every  way  iliat  the  Institution  which  lie 
])ropose<l  to  found  should  l)e  devoted  to  the  educati(m  of  engineers. 
I  explained  to  hitn  tliat  all  the  resources  of  the  Cooper  Union 
were  used  in  .y:ivinjj:  tlie  education  which  the  mechanic  needed, 
and  that  what  was  wanted  in  this  country'  was  a  hij^^her  institu- 
tion whicli  ootild  start  where  tlie  mechanic  ended,  and  produce 
the  enj^ineers  wlio  were  to  become  the  leaders  of  mcxiem  enter- 
prise and  tlie  captains  of  industry.      •  Applau.se.  ) 

Mr.  Stevens  entered  heartily  into  this  view  of  the  subject,  so 
that  I  have  reason  to  know  that  while  the  lanj^^nage  of  the  will 
provides  for  an  "an  institution  of  learning,"  President  Morton. 
with  the  apprrjval  of  Mrs.  Stevens  and  Mr.  Dod  and  Mr.  Shippen, 
as  Trustees,  merely  carried  into  effect  the  views  which  Mr.  Ste- 
vens entertained  as  t^)  the  objects  of  the  Institution  and  the  posi- 
tion which  it  shrndd  rK.X'upy  in  the  domain  of  education. 

F>ut  I  referred  to  the  vo\a^e  which  we  took  together  for  the 

purpose  mainly  of  showing  some  of  the  traits  in  the  character  of 

Mr.  Stevens  which  made  him  so  interesting  and  .so  lovable  to  all  his 

friend^.     The  (rnnf  l.n^frtu  was  going  out  practically  in  ballast 

with  no  r.'irtio.   I  tut   with  |>assengers  who  were  on  their  way  to 

\  i-it  the  great  Tnivtrsal    I'!\p<»^ition  in  Paris,  and   which  was  in 

r-.'nlity  'Mie  cf  tlie  wf»nders  of  tlu-  world.     To  replace  the  cargo 

»...'>  u^\\^  /)f  wnteT  h.ad  l»ten  pum]>e(l  into  the  space  l)etween  the 

^^\\\'::r  -wvX  the  i?nu;T  <\\k.\\  of  the  ^lii]».  and  the  water  ballast  wasre- 

Iv-.l  !jT^"n    t.»  kff]>  \v:\  in    tiini.      ,\s  ;i   matter  of  fact,  however. 

...TM.   ..TV    ii.ifi  tMi;h(tid   tn  rjnsr  up  tliv  bidkhcads.  so  that  the 

■•.  *•  '    ]•  I  '  ^T'  <.    ]vw<:iiit  fi-.Mu   our  vide  K^\    the  ship  to  the  other, 

i<.»   1^-^    ♦;•  M  f-l  in  a  niM^t  impUasant  way  ;  and  Mrs.  Stevens 

"1^  .  T     I  !liink    tint   wt.    often   used  to  sit  in  the  saloon 

•  •    f'i.    i.i'iii..    '.(-Ttiral  inM   o\n    heads,  and  I   remember  once 

•    Mr     S*'    'i!^    \\\\^>  \\\>  a  \\r\    g<>»^d  judge  of  the  behav- 

■  .f  ::  «:^ip   ^ni^l  to  nu       "   I  don't  think  she  will  reel  over,  but 
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it  looks  very  suspicious. '  *  Besides  the  water  ballast,  the  ship  was 
subjected  to  other  difiBculties.  Incidentally,  the  Sheriff  had  levied 
upon  her  as  we  were  leaving  the  harbor,  and  we  were  detained 
one  day  at  Staten  Island  in  order  to  get  rid  of  his  affectionate  at- 
tachment. For  want  of  means  the  officers  had  been  compelled  to 
get  what  coal  they  could,  and  from  any  source  where  credit  could 
be  had,  and  so  after  the  scanty  supply  of  bituminous  coal  was  ex- 
hausted, the  fuel  was  limited  to  the  stock  of  anthracite  coal  which 
vSome  enterprising  trader  may  have  procured  from  Rhode  Island. 
To  the  stokers,  at  least,  it  seemed  to  be  absolutely  incombustible, 
and  ver>'  safe  as  a  place  of  refuge  in  the  event  of  a  general  con- 
flagration. (Laughter.)  There  was  not  a  stoker  on  board  who 
had  ever  used  anthracite  coal  or  indeed  had  ever  seen  it,  but  if  I 
am  not  detaining  you  too  long  (Cries  of  "  Go  on.  Go  on.")  I 
will  complete  the  story.  The  Captain,  Sir  James  Anderson,  came 
to  us  and  said,  "  We  cannot  get  along.     We  have  burned  up  all 

the  coal  and  that (using  a  nautical  phrase)    that  stuff  we 

have  down  there  won't  burn.  Can  you  tell  me  what  to  do?  "  So 
Mr.  Stevens  and  I,  old  as  he  was,  and  younger  as  I  was  then, 
crawled  down  through  many  devious  passages  until  we  reached 
the  boiler  room  and  there  found  a  very  discouraged  lot  of  people, 
who  were  tr>'ing  to  burn  anthracite  coal  in  the  same  manner  as 
they  would  bum  bituminous  coal.  Of  course  the  fire  went  out, 
and  you  will  be  surprised  to  learn  that  he  and  I,  and  mostly  he, 
spent  nearly  two  days  in  the  boiler  room,  teaching  the  stokers, 
how  to  burn  anthracite  coal,  which  we  succeded  in  doing  and 
were  finally  landed  at  Brest.  This  is  a  simple  illustration  of  the 
character  of  this  remarkable  man.  I  might  give  you  innumer- 
able instances  of  the  interest  which  he  took  in  all  practical  mat- 
ters, but  I  am  afraid  you  will  think  me  an  old  and  garrulous  man 
(Cries  of  ' '  Not  at  all.  Go  on. "  ) ,  so  that  I  will  bring  these  desultory 
remarks  to  a  close  with  a  single  obser\"ation.  The  Stevens  family 
of  the  last  generation  were  creators  as  well  as  founders.  You 
gentlemen,  who  have  profited  by  the  beneficence  and  foresight  of 
Edwin  A.  Stevens  are  reaping  the  fruits  of  the  seed  which  they  in 
their  day  and  generation  sowed  .so  abundantly.  They  were  men 
of  not  only  great  sagacity  and  untiring  energy,  but  of  a  high  or- 
der of  courage  and  fortitude.      When  Robert  L.  Stevens  found 
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PER  ASPERA  AD  ASTRA."  * 


What  are  those  stars  by  ruj{>fe<l  path- way  ^ined  ? 

AikI  what  the  road  bv  which  thev  are  attaine<l? 

Those  stars  are  the  rewards,  the  crowns,  the  goals. 

The  final  <lwellin>;s  of  heroic  souls. 

Of  those  whose  Ufe-lon>f  toil  of  hantl  ami  mind. 

Was  freely  >^ven  to  uplift  mankiml. 

To  y^ather  knowledge  an<l  <levelop  arts 

To  build  up  nations  and  make  happy  hearts. 

Increasing  comfort,  lightening  human  toil 

From  conqueretl  nature  ^-inning  richest  spoil : 

Iruanling  the  weak  from  the  encroaching  strong 

Rewaniing  virtue  and  preventing  wrong. 

On  such  ;is  these  are  starry*  crowns  bestowe«l. 

For  such  as  these  the  stars  are  fit  aboile. 

Oi  the  rough  paths  which  lea<l  to  such  rewanls 
Examples  every  noble  life  affonls. 
The  Martyr  gives  his  life,  the  Hep)  bleeils. 
The  Patriot  strives  \^-ith  noble  words  and  <lee<ls. 
The  moral  teachers  an<l  refonners  give 
Their  lives  of  lalx^r  that  the  truth  may  live. 
Stu<leiits  of  nature  work  to  age  tnjm  youth 
To  bring  to  light  some  hi<ld«rn  gem  of  truth. 
And  countless  laNjrers  suffer,  strive,  refrain. 
That  from  their  work  their  fellow  men  may  gain. 

Nor  need  we  travel  far  ti»  other  climes, 
( )r  instance  heroe>  of  the  classic  times. 
Tt>  hml  examples  fitted  t»»  inspire 
I.tning  res|.>ect  aii<l  emulous  desire. 
The  name  of  Stevens  calls  at  once  to  mintl 
Three  lives  K^i  willing  labor,  which  combine<l 
Or  singly,  illustrate  the  upwanl  roiul 
Which  straight  ascends  to  that  star-decked  abo<le. 
T<»  .itflucnoe  bt»rn.  .md  tem]neil  thus  to  give, 
I-Mrst  thniii^ht  to  self  and  but  i'«)r  self  to  live, 
Facli  one  in  turn,  atnl  all.  thi>  test  witlist<K>«l. 
.Vnd  .v;avj  tlK-ir  ukmhs  antl  th«.Hight  to  general  goo«l.  * 

Tlic  rapid  "stL-ainer  joininv;  strand  to  strantl,* 
The  \  ct  more  rapid  train  across  the  land.* 
The  iron  rail  on  which  the  >.\vitt  trains  run.* 
The  shell  a<la])ted  ti.»  the  \o\\\i  range  gun.* 
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The  iron-clad  steamer  ramming  down  the  foe 
With  monster  cannon  loaded  from  below,* 
Those  links  which  bind  the  world  with  bands  of  peace 
Those  arms  which  in  the  end  will  make  wars  cease, 
All  these  and  manv  others,  which  have  lent 
So  largely  to  the  world's  development ' 
Grew  from  the  Stevens  lives,  so  richly  fraught 
With  liberal  outlay  and  ingenious  thought. 

And  at  the  last  what  can  we  fitlv  sav 
Of  him  whose  latest  work  we  hail  to-day  ? 
WTio,  as  a  closing  act  of  such  career 
As  we  have  painted,  sowed  the  seed  which  here 
We  see  developed  into  fields  of  grain 
Loading  vn.\\i  harvests  many  a  distant  plain. 

Our  Founder  planted  that  which  year  by  year 
Has  sent  its  fruitage  outward  far  and  near. 
Till  now  there  is  no  region  where  the  sun 
Uprising  does  not  shine  at  least  on  one 
Of  Stevens'  graduates  doing  useful  work 
In  turning  to  good  ends  the  powers  which  lurk 
In  force  and  matter,  carrying  far  and  near 
The  fair  fame  of  the  Stevens  Engineer.* 
And  adding  alwaj's  to  that  special  art 
Which  our  good  Founder  had  so  much  at  heart. 

For  him  the  crowning  stars  long  since  were  won. 
For  us  they  still  are  to  be  gazed  upon. 
Before  ns  still  extends  the  rugged  road 
Which  must  be  climbed  to  reach  the  blessed  abode. 
On  his  example  let  us  fix  our  eyes, 
And  following  in  his  footsteps  ever  rise  ; 
Scale  each  obstruction  which  our  j>athway  bars. 
And  win  at  last  our  home  among  the  stars. 

Note  t.  Charles  King,  President  of  Columbia  College,  wndting  of  John 
Stevens  in  1852  said — "  Bom  to  affluence,  his  whole  life  was  devoted  to  ex- 
periments at  his  own  cost  for  the  public  good,"  and  the  same  may  be  said  in 
substance  as  to  his  sons,  Robert  L.  and  Ed^nn  A.  Stevens. 

NoTK  2.  Robert  L.  Stevens  was  associated  with  his  father  in  his  early 
experiments  in  steam  nax-igation  from  1804  onward.  In  1808  he  himself 
took  the  Phtrni.v  from  New  York  to  Philadelphia  by  sea,  then  for  the  first 
time  navigating  the  ocean  by  steam,  and.  in  181  r.  with  his  father,  he  estab- 
lished the  first  steam  ferry  in  the  world  between  Holx)ken  and  New  York. 
'*  From  1 81 5  to  1840  he  stoo<l  at  the  head  of  his  profession  as  a  constructor 
of  steam  vessels  in  the  United  States,  making  innumerable  improvements 
which  were  generally  adopted."  ( Appleton's  Cyclopaedia  of  Americai^  Bio- 
graphy, Vol.  5,  p.  671-5. ) 
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Note.  3.  In  18 12,  John  Stevens  urged  the  construction  of  a  railroad  on 
the  line,  and  in  place  of»  the  afterwards  constructed,  Erie  Canal. 

In  1 815  he  obtained  a  charter  for  a'  railroad  between  Trenton  and  New 
Brunswick  on  the  route  joining  New  York  and  Philadelphia.  This  was  the 
first  railroad  charter  granted  in  America.  In  1823  he  secured  the  i>assage  of 
Acts  through  the  legislature  of  Pennsylvania  incorporating  the  Pennsylvania 
R.  R.  Co.  In  1826  he  constructed  a  locomotive  wnth  a  multitubular  boiler 
at  his  own  expense  and  ran  it  on  a  circular  railroad  on  his  own  grounds  at 
Hoboken. 

In  1830  Edwin  A.  Stevens,  with  his  brother  Robert,  obtained  from  the 
State  of  New  Jersey  the  Charter  for  the  Camden  and  Amlx)y  R.  R.  and 
opened  the  road  in  1832.  This  road  they  operated  for  many  years  and  intro- 
duced numerous  improvements  since  universally  adopted,  such  as  the  T  rail 
and  the  vestibule  car. 

Note  4.  Robert  L.  Stevens  de\nsed  the  T  rail  in  1830  and  went  to  Eng- 
land in  order  that  by  personal  attention  he  might  persuade  some  iron  manu- 
facturer to  make  it  for  the  supply  of  the  Camden  and  Amboy  Railroad.  In 
this,  after  much  effort,  he  was  at  last  successful  at  the  works  of  Sir  John 
Guest,  in  Wales,  by  personal  superintendence,  persuasion,  and  a  guarantee 
against  injury  to  the  machinery. 

The  first  shipment  of  these  rails  arrived  at  Philadelphia  May  16,  1831, 
and  over  thirty  miles  were  laid  before  the  summer  of  1832. 

Note  5.  Towards  the  close  of  the  war  of  1812,  Robert  L.  Stevens  was 
engagetl  in  making  a  bomb  that  might  be  fired  from  a  cannon  instead  of  a 
mortar,  and  could  thus  be  applie<l  in  naval  warfare.  With  his  brother  Ed- 
win, he  succeeded  in  protlucing  a  percussion  shell  which  was  adopted  by  the 
U.  S.  Government,  which  purchased  a  large  quantity  of  these  weapons. 

Their  introduction,  when  general,  was  the  end  of  wooden  or  un-armored 
war-vessels,  the  conclusive  demonstration  being  furnished  in  the  encounter 
of  the  Merrimac  with  the  Congress  and  Cumberland  in  Hampton  Roads  in 
March,  1862. 

Note  6.  In  1812,  John  Stevens  made  the  first  experiments  wnth  artillery 
against  armor  and  proposed  to  construct  a  circular  armored  vessel  rotated  by 
steam  and  thus  training  her  guns.  These  experiments  w^ere  continued  in 
1840  under  his  directions  by  his  sons,  until  in  1841  they  brought  their  re- 
sults to  the  attention  of  the  Government  and  after  investigation  by  a  com- 
mission of  officers  of  the  Army  and  Navy,  an  act  was  passed  (April  14,  1842) 
authorizing  a  contract  for  an  iron-clad  steam  vessel  "with  plating  ^%,  inches 
thick.  The  vessel  soon  after  l>egun,  was  continuously  under  construction 
and  alteration  for  a  series  of  years,  the  improvements  in  ordnance  made  from 
time  to  time  requiring  increase  in  the  thickness  of  armor  and,  as  a  result  of 
this,  enlai;gement  of  the  hull.  Her  guns,  of  the  largest  size,  were  to  be  de- 
pressed and  loaded  from  below  the  armored  deck.  This  feature  was  practi- 
cally applied  in  a  vessel  rebuilt  by  Mr.  E.  A.  Stevens  and  called  the  Nau- 
gttfuek  which  did  good  service  at  Hampton  Roads,  and  on  the  James  River 
in  1863. 
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Note  7.  In  addition  to  the  inventions  and  developments  specifically 
mentioned  or  referred  to.  the  following  were  among  the  subjects  upon 
which  the  Stevens  carried  on  useful  and  effective  work. 

The  Patent  law  of  April  loth.  which  is  the  foundation  of  the  American 
patent  system,  was  framed  on  the  petition  of  John  Stevens.  ( See  \h&  Journal 
0/  the  House  0/  Representatives  for  that  year,  p.  30. ) 

The  multitubular  boiler,  which  mav  be  described  as  an  essential  element 
in  all  non-stationar>'  steam-engines,  such  as  locomotives  and  marine  engines, 
was  patented  by  John  Stevens  in  the  United  States  in  1803,  and  in  England 
in  1805. 

The  forms  of  ferr\'boat  and  ferr\'-slip  now  in  use,  invoKdng  the  over- 
hanging guards,  supported  on  brackets,  and  the  use  of  *' spring  piling"  and 
*'  fenders  "  were  originate<l  by  Robert  L.  Stevens  hi  1821.  He  also  invente<l 
the  '*cam-l)oard  cut-<>ff  "  in  1818,  this  l)eing  the  first  application  of  steam 
expansively  in  navigation. 

In  1 82 1  he  adopted  the  working  (or  walking-beam)  and  improved  its 
construction  by  making  it  ynXh  i*TOught-iron  straps  and  a  cast-iron  centre. 

In  1826  he  invente<l  the  split  water-wheel. 

In  1 83 1  he  invented  the  balance- valve,  now  universally  used  ynth.  beam- 
engines. 

He  was  the  first  to  place  the  l)oilers  of  steamboats  on  the  wheel  guards 
over  the  water,  a  practice  universally  followed  to  the  present  day  in  our 
river  steamers. 

He  gradually  increased  the  strength  of  the  .steam  boilers,  beginning 
^^nth  two  ]x>unds  on  the  square  inch  until  fifty  pounds  could  l)e  safely 
carried.  At  this  same  time  in  FCngland  the  original  low  pressures  were 
adhered  to.  so  that  in  1838  the  Great  H'esteni  carrie<l  only  three  pounds, 
and  in  1846  the  Grrat  /Jn'tain  carrie<l  only  five  pounds  pressure  per  square 
inch. 

In  addition  to  the  T-rail,  to  which  reference  has  already  been  made. 
R.  L.  Stevens  also  invented  the  hook -headed  spike  (which  is  the  railroad 
spike  of  to-day )  and  the  "iron  tongue  '*  ( which  has  grown  into  the  fish-bar) 
and  the  bolts  and  nuts  to  complete  the  joints. 

In  1850  he  <lesigned  and  built  the  Mafia ^  the  fastest  sailing  vessel  of  her 
<lay.  This  was  the  yacht  which  defeated  the  Atnerica  in  New  York  Harbor 
a  few  months  before  the  latter  won  the  memorable  race  against  the  English 
yacht  s<juadr(>n  in  the  Solent.  This  was  the  race  alwut  which  it  is  related 
that  yuecn  Victoria,  asking  a  sailor  who  was  on  the  lookout  for  the  vessels 
neiir  the  end  of  their  course,  which  was  leading  and  which  came  next, 
received  the  re])ly  :  "The  .hnrrica  is  ahead,  the  second  is  nowhere."  This 
vessel,  the  Maria,  was  nicxlified  from  time  to  time  in  her  hull  and  .spars  by 
Ivdwin  :\.  Stevens,  but  remained  to  the  last  the  fastest  .sailing  vessel  of  her 
time.  She  disiii)i)eared  mysteriously  in  1869,  l)eing,  it  is  supposed,  run- 
away-with  and  lost  at  sea. 

Another  evidence  of  the  r^Muarkable  speed  of  the  Maria  was  furnished 
<luring  the  visit  t)f  the  Trince  of  Wales  to  America  in  i860.    Mr.  E.  A.  Stevens, 
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then  conimcKlore  of  the  New  York  Yacht  Club,  sailed  down  the  bav  in  the 
Maria  to  meet  the  Prince,  who  was  coming  from  Elizabethport  to  New 
York  on  his  way  from  Philadelphia  on  the  fast  revenue-cutter  steamboat, 
the  Harriet  Lane.  Commodore  Stevens  sailed  past  the  approaching  steam- 
boat, saluting  and  rounding  to  in  her  wake,  proceeded  to  follow  her  up 
towards  New  York  ;  but  it  was  soon  noticed  that  the  Maria  was  fast 
overhauling  the  steamer  and,  in  fact,  soon  passed  her,  to  the  profound 
surprise  of  all  present. 

Edwin  A.  Stevens  invented  and  patented  the  Stevens  plough,  which  was 
much  liked  and  extensively  used  for  many  years ;  but  his  most  notable 
invention  was  that  of  the  air-tight  fire-room,  patented  by  him  in  April,  1842, 
and  now  in  use  in  all  the  na\4es  of  the  w^orld. 

Note  8.  A  classification  of  the  Stevens  Graduates  made  in  November, 
1895,  showed  the  following  remarkable  record  : 

Out  of  a  total  of  551  graduates  there  appeared  to  Ije  148  who  were  super- 
intendents and  managers  of  the  entire  business  of  important  machine  shops 
and  like  engineering  works.  54  consulting  engineers  carrying  on  profes- 
sional work  on  their  own  account.  30  professors  in  engineering  colleges. 
55  assistant  engineers  or  sujjerintendents  in  work  shops  and  like  mechan- 
ical establishments.  16  presidents,  vice-presidents,  secretaries  and  treas- 
urers of  manufacturing  companies.  103  employed,  under  superiors,  in  de- 
signing, drawing,  and  superintending  the  construction  of  machinery'.  36 
patent  lawyers,  solicitors,  agents  and  inspectors  for  manufacturing  compan- 
ies. 8  su|>erintendents  of  motive  power  on  important  railroads.  13  in  the 
employ  of  foreign  corporations.  6  editors  of  engineering  journals.  3  ar- 
chitects. 4  chemists.  50  unknown  or  unclassified.  25  deceased.  Among 
the  unclassified  should  he.  mentioned  one  who,  after  graduation,  turned  his 
attention  to  Fine- Art  and  who  has  been  for  many  years  hors  rancours  at  the 
French  Academy  and  received  in  1893  the  decoration  of  the  Legion  of  Honor. 
This  is  Mr.  Kugene  Vail,  who  in  a  recent  letter  to  President  Morton  says  :  '*  I 
take  the  keenest  interest  in  the  welfare  of  my  *  Alma  Mater,'  and  although  my 
career  has  been  so  different  from  that  of  most  of  my  classmates  I  shall  never 
regret  the  four  years  spent  at  '  Stevens '  or  the  training  which  has  often  been 
most  useful  in  my  after  life." 

In   announcing  the  next  toast, 

THE   IRON-MASTERS   OF   THE  UNITED   STATES. 

•*  You  should  hannner  your  iron  while  it  is  glowing  hot." 

— Ihtblius  Syrus^  B.  C.  43. 

The  Chairman  said :  This  is  a  wise  saying  of  the  old 
Roman,  but  sometimes  it  is  hard  to  know  when  the  iron  is  just 
exactly  at  the  right  heat,  and  how  hard  you  want  to  hammer. 
In  order  to  give  us  some  information  on  that  subject,  I  am  going 
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to  call  on  the  most  eiiiineiit  and  expert  and  successful  forp^er  of  the 
United  States.  ( Laughter.  )  Unlike  some  other  gentlemen  of 
this  profeSvSion,  who  do  not  succeed  in  retaining  the  profits  of 
their  work,  he  has  retained  those  profits  and  put  them  to  the  best 
use,  as  the  steward  of  his  Maker,  that  a  man  can  put  money  to 
—  the  benefit  of  his  fellow  man.  (Applause.)  To  which  re- 
sponse was  made  by  Mr.  Andrew  Caknkche. 

Mr,  Chairman  ;  Mrs.  SUirns  ;  Mr.  President :  /unifies  and 
Gentlemen  : 

I  have  so  often  been  benefited  by  the  great  ])ast  master  of 
this  country  in  iron  and  steel,  your  illustrious  guest,  Mr.  Hewitt, 
that  I  wish  to  acknowledge  to-night  one  more  great  debt  for  the 
l)eautiful.  lx?nefiting,  elevating  recital  he  has  given  us  in  regard 
to  the  Stevens  family.  I  do  not  know  how  it  imj^ressed  >ou.  but 
I  hope  I  do  no  discredit  to  the  clergy  when  I  say  that  I  think 
there  have  Ix^en  .sermons  that  have  given  us  less  to  think  of  and 
less  to  draw  forth  our  admiration,  than  that  which  Mr.  Hewitt 
has  just  delivered.  Whilst  he  spoke,  it  seemed  to  me  that  this 
family  preeminently  dcmon.strated  the  supreme  force  of  gentle- 
ness. Now  the  longer  I  live,  the  more  I  see  that  the  real  force, 
the  real  jxDwer,  is  not  in  the  hasty  word  or  the  strong  word.  I 
know,  when  I  try  to  write  a  thing,  that  if  I  am  indignant  or  if  I 
am  enthusiastic,  I  use  a  strong  word.  ( I  don't  mean  a  nautical 
one)  but  when  I  rub  it  out  and  put  the  gentlest  word  in  that  I 
can  find,  I  have  rendered  that  passage  more  forcible. 

And  so  it  is  with  the  Stevens  family.  Our  fri«nd  has  de- 
picted their  lives.  Now  I  have  been  thinking,  while  he  .spoke, 
that  if  he  had  just  continued  a  little  longer,  as  only  his  nuxlesty 
prevented  him  from  doing,  he  might  have  .spoken  of  the  monu- 
ment that  the  Stevens  family  selected  as  the  best  means  of  |)er- 
petuating  their  name  :  and  I  .say  that  the  men  who  have  .selected 
a  .seat  of  learning — Harvard,  Vale,  Cornell,  Cooper,  Pratt,  Stevens 
— the.se  are  the  men  who  have  chosen  the  means  which  will  keep 
them  in  the  history  of  their  country  and  of  the  world  longer  and 
more  prominently  than  any  other  means  which  a  man  can  devi.se. 
(Applause.) 

And  more  than  this,  they  have  chosen  a  living  monument, 
with  a  soul  in  it — .something  that  continues  to  |x;rforni  u.seful 
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work,  something  which  shows  us  that  they  desired  more  to  benefit 
succeeding  generations  than  to  perpetuate  their  f)ersonal  fame. 

This,  by  way  of  introduction  to  the  text  upon  which  I  am 
called  to  speak.  Mr.  Hewitt  has  shown  you  what  the  iron  and 
steel  industry  of  America  was  when  he  began.  Contrast  that 
with  to-day.  Instead  of  importing  rails  from  England,  we  are 
this  moment  engaged  in  supplying  the  dear  old  mother  land  with 
that  indispensable  article.      (Applause.) 

Any  celebration  of  this  anniversary  of  Stevens  would  cer- 
tainly be  incomplete  if  a  representative  of  the  iron  and  steel  in- 
dustry were  not  permitted  publicly  to  acknowledge  his  obligation 
to  that  Institute,  to  express  his  gratitude  to  its  founder.  You 
have  only  to  look  at  your  list  of  graduates  and  see  the  number 
that  are  now  in  charge  of  important  enterprises,  to  know  what 
Stevens  has  done.  It  is  impossible  to  enter  any  of  the  great 
establishments  without  meeting  a  Stevens  graduate.   (Applause. ) 

But  about  England.  I  was  talking  about  England  just  now. 
We  had  the  Iron  and  Steel  Institute  here,  as  you  know,  a  few 
years  ago — some  five  hundred  members.  I  was  the  chairman, 
and  at  a  dinner  at  my  house  they  drank  my  health  in  the  Eng- 
lish fashion.  One  of  the  leading  manufacturers  of  Great  Britain, 
a  man  whose  career  I  have  always  watched  since,  because  he  has 
^hown  knowledge  beyond  any  of  his  associates,  said  this :  *'  We 
have  seen  all  the  establishments  of  vour  countrv,  but  it  is  not 
your  improved  machinery  that  we  have  reason  to  envy  you.  It 
is  n<it  your  superiority  in  ores.  No,  it  is  something  worth  both 
(iX  theso  combined.  It  is  the  class  of  young  men  that  you  can 
j^'ith^r  ;irr>nnd  you  in  your  establishments.  We  have  no  corre- 
'</ r>\f\\\\v^  rL'iss  in  ICngland.'"      (Applause.  1 

7  ■.;l^  Wi'AW  put  his  finger  upon  the  preeminent  cause  of  our 
->.  y  •;..'/;  '  . 

'...':    '  :;«ii  rh'-  President  of  the  United  States  was  in  Pitts- 

••/      '.'/:,,\\'/^  ;j  libr.'iry  c  Applause ),  I  escorted  him,  and  intro- 

......    .-,      ...  'r,\f  '.\\\K'X  another  of  these  young  men.  and  finally 

^        '  i    ;:f/',iit  tlu-  last  man   I  had  to  introduce — I  intro- 
■••.  :    .''•  'f      y  l)-.vab.  Sui)erintendent,  and  he  turned  around 

•  ••'  .-,    .  .'         'A'ln  .  Carnegie,  you  didn't  introduce  to  me 

/    .-.     •/.  0         I  said,  "Yes,  Mr.  President,  that  is  quite 
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true,  but  have  vou  taken  notice  what  kind  of  bovs  thev  are  ?  *  * 
"Oh,  yes;  hustlers,  ever\'  one  of  them!**  That  young  man 
about  whom  the  President  made  the  Remark  is  President  of  the 
Carnegie  Steel  Company  at  thirty-four. 

But  where  do  we  get  such  boys  ?  From  Stevens.  You  can 
not  import  your  institutions.  They  don't  grow  anywhere  else. 
Some  strange  specimens  may  be  .seen  from  the  universities.  (Ap- 
plause. )  They  are  allowed  to  grow  too  long  on  the  tree,  and 
they  are  overripe  ;  but  to  go  in  at  the  foot  is  what  a  young  man 
must  do  in  all  great  establishments  where  we  have  Civil  Ser\'ice 
promotion  ;  and  I  could  no  more  appoint  my  nephew  or  my  son, 
if  I  had  a  son,  than  I  could  appoint — Mrs.  Stevens,  shall  I  say  ? 
No,  when  a  man  graduates,  as  Mr.  Stevens  did,  at  eighteen, 
from  Columbia,  and  they  are  always  explaining  that  he  was  a 
year  late,  or  should  have  been — because  I  think  it  was  Prof. 
Anson,  or  Sedgwick,  that  graduated  at  seventeen — there  you 
understand  the  difference.  The  great  value  of  Stevens  is  that  it 
catches  them  young.  You  know  what  Doctor  Johnson  said  about 
the  Scotchman :  it  was  wonderful  what  you  could  make  of  him 
if  you  only  caught  him  young.  (Applause. )  Now,  Stevens 
catches  her  boys  young,  and  she  sends  them  forth  when  they 
are  still  young,  and  that  makes  the  success  of  so  many  graduates 
of  Stevens. 

.  I  must  not  be  supposed  to  undervalue  the  university  for  those 
who  are  trained  for  a  profession.  There  it  is  necessary  perhaps, 
that  they  should  remain  longer  in  these  days  than  Mr.  Hewitt  did, 
or  Prof.  Anson  or  Sedgwick  did,  Ix^cause  I  believe  they  are  under- 
stood to  know  a  great  deal  more  than  these  professors  did  when 
they  leave  the  university.  No,  the  technical  school,  the  univer- 
sity, the  scientific  school,  all  have  their  field.  They  are  all  work- 
ing harmoniously  to  develop  the  higher  powers  of  man,  and  it  is 
a  matter  of  congratulation  to-night — I  think  everybody  ought  to 
congratulate  ever>'body,  and  then  congratulate  himself,  who  has 
the  slightest  claim  to  the  remotest  connection  with  Stevens. 
(Applau.se.>  I  know  Mrs.  vStevens  must  congratulate  herself,  I 
know  her  family  must,  at  this  stage  that  we  are  passing  through, 
and  all  this  transition  when  even  the  clergymen  begin  to  doubt 
Jonah  and  the  whale,  which  has  always  puzzled  me.     I  have 
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looked  at  this  family  to-ni^ht :  I  know  what  their  thouj^hts  must 
be.  I  see  the  tribute  paid  them  to-nij2^ht.  They  appreciate  it. 
And  after  all.  such  a  scene  as  this — you  often  find  men  goinja^ 
around  and  askinj<-  whether  human  life  is  worth  Imng.  It  is  a 
scene  like  to-nija^ht  that  always  re\-ives  my  faith  and  makes  me 
feel  like  the  old  Scotch  woman  who  stood  for  ever\'  one  of  the 
standards,  even  the  d<^trine  of  total  depravity.  She  said  it  was 
as  gr>od  as  any  of  them,  if  3'ou  just  lived  up  to  it.  i  Applause.  • 
The  members  of  the  Faculty,  the  President,  the  Trustees,  the 
Alumni,  the  I'ndergraduates  -every  one,  from  the  highest  to  the 
lowest,  has  reason  to  congratulate  himself  to-night.  You  notice 
that  I  put  the  trustees  behind  the  President.  My  experience  as 
a  trustee  in  five  colleges  and  universities  is  this  :  that  if  you  have 
the  right  man  in  the  right  place  as  President,  the  trustees  have 
nothing  whatever  to  do  :  but  wtienever  you  have  a  President  that 
don't  know  how  to  manage  anything  about  the  college,  not  even 
the  trustees,  then  the  trustetrs  are  sent  for  in  solemn  conclave  and 
immediately  resolve  to  set  about  finding  a  man  who  can  manage 
it.  So  far  as  I  know,  I  have  not  yet  received  a  notice  to  attend 
any  meeting  to  do  anything  on  l^ehalf  of  the  Trustees  of  Stevens. 

We  can  onh'  hope,  ladies  and  gentlemen,  that  the  future  of 
Stevens  '*  will  copy  fair  its  past."  If  it  does  that,  we  can  surely 
ask  for  nothing  more,  and  that  it  will  do  so  I  have  ever>'  confi- 
dence in  the  wcjrld. 

And  now  for  the  Stevens  family,  let  me  end  with  the  quota- 

tir>n  that  just  rx:curs  t(j  me  : 

**  When  force  ami  ^^rntlcness  play  for  a  kinj^ilom. 
TIk-  ;^ent.Ier  i^am  j^ter  will  the  sojner  win." 

/'Applause.  ) 

At  the  conclusion  of  Mr.  Carnegie's  address,  three  cheers 
were  given,  at  the  proposal  of  Mr.  Zimmerman,  Class  of  '76,  for 
Scotland  and  for  the  founder  of  the  libraries  in  Pittsburgh,  Al- 
legheny. Hraddock.  Gla.sgow  and  Dunferline.  and  the  Music  Hall 
in  Xew  York. 

The  next  toast  was 

Ol'R    IRON-CLAD    XAVV. 

In  ainiouncing  the  toast  Mr.  Dod  said  :  I  see  your  pro- 
grammes have 
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*•  nii  robur  et  aes  triplex  circa  pectus  erat,  qui  fragiletn  truci  cotnmisit 
pelago  ratem  primus." — Horace y  Book  /,  Ode  j. 

And  that  this  is  said  to  be  a  translation  after  Dryden  : 

*'  WTio  safe  upon  the  sea  would  ride, 
With  Harv'eyed  steel  must  fence  his  side. 
With  live-oak  backing  fore  and  aft, 
Taught  by  that  *  cheese  box  on  a  raft.'  ** 

Evidently  a  long  time  after  Dryden.  I  al.so  read  *  *  Omnia  vincit 
Armor.  * '  *  I  have  a  copy  which  the  President  wrote  out  for  me. 
In  this  copy  it  is  not  **  Omnia  vincit  Armor,*'  but  **  Omnia  vincit 
Amor."  (Applau.se.)  And  this  is  rendered,  ''Steel  plates  alone 
NviU  keep  out  shot  and  shell,"  with  the  not  inapt  suggestion  that 
the  translation  was  supplied  by  the  Harvey  Steel  Co. 

As  Americans,  we  are  immensely  proud  of  our  White  Squad- 
ron, whether  parading  in  New  York  harbor,  or  blockading  the 
city  of  Charleston.  How  glad  we  would  have  been  to  have  them 
about  thirty  years  ago,  doing  that  .same  duty.  Now  we  have 
here  with  us  to-night  a  man  who  not  only  made  possible,  but  act- 
ual, that  White  Squadron, — the  hero  of  the  Arctic  ;  the  latest 
of  the  Doctors  of  Mechanical  Engineering  of  the  Stevens  Insti- 
tute— Commodore  George  H.  Melville,  Chief  lingineer  of  the 
United  States  Navy. 

Commodore  Melville  responded  as  follows : 
Ladies  and  Gentlemen  : 

The  story  of  the  life  of  three  generations  of  the  Stevens 
family  is  not  only  the  story  of  the  development  of  railway  con- 
struction, and  of  steam  navigation  in  this  country,  but  it  is  the 
history  of  the  early  days  of  naval  engineering,  and  of  the  first 
practical  design  of  applying  armor  to  the  hulls  of  war  veasels. 
It  is  also  the  story  of  the  recognition  of  the  importance  of  the 
mechanical  and  naval  engineering  professions.  With  the  name 
of  this  family  also  wuU  be  associated  the  progressive  advance- 
ment of  the  study  of  the  Mechanic  Arts  and  Sciences.  And 
it  is  possible  that  the  Institution  of  Technology,  establi.shed  as  a 
memorial  to  the  worth  of  these  noble  men,  may  be  the  Alma 
Mater  of  Engineers  whose  future  work  may  influence,  for  even 

•  Note.— Virgirs  Eclogue,  lo. 
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2L  century,  the  trend   of   technical  afFairs  in  this  great  western 
land.     ( Applause. ) 

Closely  associated  with  early  railway  operations,  as  well  as 
^ith  the  beginning  of  steam  navigation  in  this  country-,  was 
John  Stevens,  the  first  of  a  family  which  has  been  prominent 
in  engineering  circles  for  a  century-.  A  man  in  advance  of 
his  time,  he  had  the  comprehensive  intelligence  to  grasp  the 
future  passibilities  of  the  steam  motor.  As  one  studies  his 
character  and  life  he  is  impressed  with  the  fact  that  John 
Stevens  had  a  clearer  knowledge  than  any  of  his  contempora- 
ries, of  the  future  revolution  that  would  be  effected  in  commer- 
cial, maritime,  and  naval  affairs  by  the  progressive  development 
of  the  steam  engine. 

It  has  been  a  crime  of  the  engineering  profession  that 
it  has  been  too  indifferent  in  securing  due  credit  and  honor 
for  its  professional  achievements.  The  technical  expert  and 
scientist  has  "been  too  backward  in  claiming  the  substantial 
rewards  of  his  labor,  and  this  lack  of  business  efficiency  has 
always  stood  in  the  way  of  his  official,  financial  and  social  ad- 
vancement. 

The  legal  and  medical  fraternity  have  each  established  a  code 
of  ethics  which  secures  to  its  members  and  to  the  profession  the 
reward  of  individual  labor.  But  the  engineer  has  too  long  been 
content  to  build  the  foundation,  and  even  the  structure  of  great 
inventions,  and  then  permit  others  to  claim  the  rewards  which 
should  accompany  his  work. 

John  Stevens  was  one  of  those  engineers  whose  labor  has 
never  received  due  official  recognition,  and  a  duty  devolves  upon 
some  one  connected  with  this  Institution  or  State  to  show  forth 
the  value  of  Stevens'  services  to  the  development  of  railway, 
marine  and  naval  engineering.  He  did  possess  business  efficiency, 
however,  and  the  competence  which  he  secured  was  a  tribute  to 
his  success  in  connnercial  matters. 

The  work  that  he  projected,  and  which  he  carried  on  under 
discouraging  conditions,  shows  that  he  was  one  of  the  first  men 
in  America  to  recognize  the  fact  that  gunpowder  and  steam  art 
the  two  great  exponents  of  modern  realism.  As  a  distinguished 
author  has  declared — ''Gunpowder  smashed  the  armor  of  the 
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knights,  and  banished  the  weapons  of  poetr\'  and  legend,  bat 
steam  did  more,  for  when  it  disclosed  its  power  to  man,  it  sent  the 
days  of  romance  whirling  into  a  seemingly  remote  past.  * '  In  de- 
vising his  iron -clad  steam  battery,  a  vessel  which  was  to  outstrip 
the  fastest  sailing  vessels  of  the  day.  Stevens  saw  that  an  armor 
clad  ship  thus  prop)elled  by  steam  would  conquer  all  enemies  and 
secure  his  native  land  from  all  attacks. 

As  was  alsr>  the  case  with  Robert  Fulton  and  other  engineers, 
John  Stevens  had  a  difficult  task  to  install  the  marine  engine  even 
as  an  auxiliary  in  ships  of  war.  With  his  prophetic  eye.  he  must 
have  clearly  seen  that  naval  vessels  would  develop  into  fighting 
machines  rather  than  into  fighting  ships.  It  was  plain  to  him 
that  the  time  would  s<^>on  Come  when  the  efficiencv  of  the  war 
vessel  would  be  as  dependent  upon  the  technical  training  and  me- 
chanical skill  of  the  engineer,  as  upon  the  maritime  knowledge 
and  readiness  of  resource  of  the  sailor.  He  must  have  known, 
and  yet  his  relations  with  the  conser\'ative  government  officials 
would  not  permit  him  to  assert,  that  the  steam  engine  would  be- 
come a  naval  weapon.  The  sailor-officers  had  recognized  the  fact 
that  gunpowder  had  ended  the  work  of  the  Boarders  and  Pike- 
men,  but  they  resisted  to  the  utmost  the  inevitable  passing  of  the 
top-gallant  and  royal -yardmen. 

Inihon  and  Stevens  knew  that  artillery  in  its  early  historv' 
had  to  fight  its  way  for  recognition  as  a  weapon,  and  that  the 
champions  r)f  the  steam  engine  would  encounter  the  bitterest  of 
opposition.  For  centuries  the  broad-shouldered  men-at-arms 
.scouted  the  use  of  machine  guns.  The  early  artillerist  had  a 
status  inferior  to  swordsmen  and  s[>earmen,  and  they  were  not  re- 
garded as  the  military  equal  of  the  sturdy- bowmen  and  powerful 
battle-axe-men.  For  at  least  two  hundred  years  after  the  iniroduc- 
tioTi  i){  guniK)wder  the  artillerists  strove  against  prejudice  as 
strr)nKly  as  they  fought  against  blood  and  iron. 

The  triumph  r)f  the  engineer  over  prejudice  and  tradition 
has  ])een  comparatively  rapid,  for  it  retjuired  but  fifty  years  to 
make  steam  the  principal  motive  p<^wer  on  board  warships  ;  but 
official  recognition  has  not  yet  been  given  to  the  engineer  and  his 
work.  The  attempt  to  deprive  him  of  a  just  share  of  the  rewards 
of  his  service  has  impaired  the  efficiency  of  the  organization,  and 
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has  caused  internal  strife,  which  is  to-day  our  great  naval 
weakness,  and  whose  continuance  invites  disaster  in  time  of 
battle. 

In  the  quiet  of  his  home  and  the  quiet  of  his  sleep.  John 
Stevens  passed  a\N-ay.  and  then  Robert  L.  Stevens  undertook  the 
work  of  developing  his  father's  idea  of  constructing  an  armoreii 
steam  batten*.  The  contest  between  anuor  and  the  projectile 
waged  fiercely  in  1S42.  when  the  Congress  passed  an  Act  author- 
izing the  Secretar>'  of  the  Xaxy  to  enter  into  a  o.>ntraci  with  Mr. 
Robert  L.  Stevens,  '*  for  the  construction  of  a  war  steamer  to  be 
built  principally  of  iron  upon  the  plan  of  the  said  Slovens," 
About  this  time  also  appeared  upon  the  scene  the  great  Sweiiish 
engineer  John  Ericsson,  who.  failing  to  gain  recognition  from  the 
British  Admiralty,  left  that  counir>'  in  disgust  and  came  to  the 
United  States.  Ericsson  undoubte<lly  crossed  the  Atlantic  at  the 
instance  of  Captain  Richard  S.  Stockton.  I'.S.X..  and  he  had. 
for  some  years  at  least,  the  moral,  if  not  the  official  supjx^rt  of 
men  high  in  favor  at  the  Department. 

The  wrought-iron  gun  of  English  manufacture,  which  Erics- 
son brought  over,  was  undoubtedly  able  to  pierce  the  plates  of  the 
projected  Stevens  l>attery.  but  Rol)ert  L.  Stevens  was  not  igno- 
rant of  the  po.ssibility  of  hardening  iron  and  steel  surfaces,  and  if 
the  officials  of  the  Navy  Department  had  not  become  dismayeii  at 
the  improved  balli.stic  qualities  of  the  gun,  Stevens  would  have 
shown  that  a  corresponding  advance  was  al.^^o  |x\<isible  in  the  means 
of  defense,  by  making  improvements  in  the  arrangemenl  and  char- 
acter of  the  armor  plates.  Officials  too  hurTieiU>-  decidoil  then,  as 
have  experts  several  times  since,  thai  the  pn>jeclile  woulil  always 
be  in  advance  of  the  annor.  As  a  result  of  this  iK^lief.  official  in- 
terference with  the  plans  of  Stevens  Ixxrame  so  [KTsistenl  that  his 
work  was  interrupted  to  such  an  extern,  that  the  project  lan- 
guished until  1854,  when  work  u|^K^n  a  modified  battery  was  l>egun 
in  earnest. 

In  1856  Robert  L.  Stevens  rested  from  his  lalx^rs.  Like  his 
gifted  father  he  was  in  advance  of  his  age.  He  fore  the  arrival  of 
Ericsson  he  had  shown  that  armor  was  in  advance  of  the  gun. 
As  he  recognized  the  fact  that  there  had  been  a  development  of 
the  weapon  in  England,  he  surely  would  have  met  this  advance 
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ht-    jp^ivrninfif  \x\    m proved    nialitv  of   irmor.  ;f    .onserrative  offi- 
(*ials   vonUi  'lave  r;ven  !iim  ihe    mTwmmitv. 

As  ine  ^^^t.•ru;Iv  -tiidies  'lie  plans  •»!  :he  loatini^  -iteam  "lat- 
ter;- .t  :s  ^lenr  '.Imr  '^••bert  L.  Stevens  <aw  :hrmi8:h  'he  Tneii  -hat 
inti'T'v-Tied  lerween  !i:s  iav  md  "he  riiture.  He  !cneTv  rhat  -lis 
t  Client  I'd  irorlier*;.  ^r  it  !«r:Lst  i  'hird  ^''eneration  ■>!  :he  Stevens 
familv  vnnUi  vTtness  -lit-  iepiimirc:  \  'he  ^Id  -aiiinif  ieets.  ind 
til  en  VMM  Id  ^-^me  i  it-w  :ia\--  viii'.-<t  ^tiuadrons  romd  ')e  :om- 
TXi-^d  >r  -htp-^  'hrit  v«»nid  it-  -t-ntanic:  rinatin^"  machme-rhops. 
:illed  vitli  ■\"«mril:rriTifi  iiid  :rr.wdet:i  ippiiancer?.  As  'le  vorivetL 
nicflit  iTid  \i\\-  ipMn  in.-.  pLtn.^  if  in  irmoret-L  -hip.  !ie  :nii*?t  liave 
-if-en  -lint  vitli  lu-  \-.rni:i;;f  •?  'he  iith  :eniiir;'  :here  vonid  ')c  i 
'"liaui^i-  ;n  *.!ir  ^-iTisinicrit.n  tt  •vnniiiip>.  imi  "hat  :here  ■votiid  'le 
.1  .'f'-Mlntion  :n  "hr   >r\''anizrtti»)n    »i  "iic  personnel. 

.'•.n-j'.TH-r^r-i  'ii^i*  -,u-ve:is  -nn.st  iiav.t  -eoiizeti  *liat  This  revnhi- 
tion  n  'in',  vii  irf-iirs  vonid  -"f-^fil:  :i  'tr^rnirthenmi:  "rhe  power  )f 
■  he  -Tiiir^iurnt-ri  :i:n:t^ns.  luiI  ■iij.i'hc  ii^in^e  I'rr.im  -^ail  to  steam 
•.voiilfi    ,f-  -(.ili-n-.-:!    iv  I  'ip^^:iL*r  :i-"ii;:ai:i-n.        Aprlaii>-^. 

T'u*  r^'.-d  'Jiiir.r   it'  i  ;')ro'-'i'ii.-  ^'.-r^crraton  u-*.  '.lad  i  "ision  A 
.1   rii-.v    -rn      i:ir:    ■i>,   !ie  ViW   "hat   "lir -):L--inu"    'i   'he  sm"ns '>f  •>ak 
\-<uiici    -rid  -111-  :':,m;jn»'i:  ■.?"  '.he  -.t-ri.  -.he  incient  manner  :niis?t  have 
*liM^  •mi*;«-r:     ■  ,iWi-  W'.-  -hf  -i:i-i-!.-   likl   "^nc-j.s.   md  ::ie  ':oat."?w:iin  s 
^r  ■  -A       \'..\\\\   '.iM!    ::.i:nHii:!   h:i!i:.  Vi:nt    irr  *:he  rieetj?  -vlnch 

f\\'"    ■•.'■•;•.». M    \\\i\   .'.»  r :    -^i.  '  "iiv  r:ii   '\\\i\r  r' ::ir    'tctiine^.     i."'n)ne 
ir.-';i.'  ::i;t:f;-!  ;i     !;:it-'r     :i::!v:  -ii:T;>    v::!i  "inrir  :nLi>-?    .r  "Dr:u:hc- 

f    -,i'.i  'V    •:i::"i.-:    i:i<:    '!:rrir   '-.tr    r   ^in  ■:et:k.'r. 
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.T:.^.r-\-zv:.*z'r.\  :n  the  'zharictcr  and  in  tell  i- 
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gence  of  the  crew.  And  therefore  with  much  joy.  not  only  the 
engineer  but  the  world  can  say  :  Gone  are  the  days  when  the  cap- 
tain of  a  warship  was  an  absolute  despot,  and  when  naval  crews 
were  composed  of  desperate  men.  who.  in  the  opinion  of  the 
sailor  officers,  could  only  be  made  amenable  to  discipline  by  being 
flogged  into  shape.  Gone  are  the  brutal  days  of  the  lash,  which 
was  supposed  to  be  a  necessar>-  concomitant  of  a  war  vessel. 
Gone  are  the  days  of  the  press  gang  when  it  was  found  necessar>- 
to  recruit  crews  from  prisons  and  penal  settlements. 

The  bright  fancies  which  Stevens  pictured  were  far  different 
from  his  experiences  in  the  attempt  to  do  a  great  work  for  his 
countr>".  WTiile  semi-official  encouragement  was  g^iven  Ericsson, 
distrust  and  opposition  were  encountered  by  the  various  members 
of  the  Stevens  family  in  their  effort  to  induce  the  Navy  Depart- 
ment to  deal  justly  with  them  in  the  construction  of  their  ar- 
mored vessel.  In  1S61.  Edwin  A.  and  John  C.  Stevens  offered  to 
complete  the  projected  batler>-  at  their  own  expense  if  the  Gov- 
ernment would  reimburse  them  for  the  ship  after  its  usefulness 
and  efficiency  had  been  .successfully  shown.  The  country  at  that 
time  was  sorely  in  need  of  annored  vessels,  and  the  officials  of 
the  Navy  Department  were  giving  patient  hearing  to  designers 
who  came  along  with  any  new  type  of  armored  .ships.  It  mat- 
tered not  that  the  Stevens  family  had  been  successful  in  various 
railway  and  shipping  enterprises,  and  that  they  had  iK^en  identi- 
fied closeh'  with  every  success  pertaining  to  the  introduction  of 
steam  for  navigation  purposes.  The  naval  ves.sel  proposed  In- 
them  contained  too  many  machines,  and  it  tore  too  many  evi- 
dences of  the  forge  and  the  foundry,  rather  than  of  the  .sail  loft, 
to  suit  the  traditions  of  the  sea. 

In  a  marked  degree  the  whole  Stevens  family  posses.sed  grit, 
for  at  their  own  expense  they  fitted  out  the  steamer  Xanj;^atuck 
with  their  arrangement  of  protective  annor  and  loaned  it  to  the 
Government.  By  reason  of  the  bursting  of  her  Parrott  gun  the 
armor  of  the  Naugatuck  was  not  subjected  to  a  desired  test,  and 
the  value  of  the  design  of  Rol)ert  L.  Stevens  could  not  l>e  im- 
pressed upon  the  navy  officials  of  that  period. 

The  experience  of  all  countries  during  the  past  century  con- 
clusively shows,  that  there  are  people  who  will  condenni  systems 


140  The  2jth  Ann/z'ffrsar}'. 

of  naval  construction  because  auxiliaries  are  defective  which  have 
no  relation  to  the  ;^eneral  plans.  In  this  generation  we  have  be- 
come wise  enouj^h  not  to  reject  the  4\-stem  because  mishaps  have 
occnrreti  to  some  details  durinj^  the  cour.se  of  construction.  It 
would  have  been  fortunate  tor  the  country  if  the  invention  of 
Stevens  had  h^een  judi^ed  upon  its  merits,  and  not  from  the  stand- 
point of  tradition  and  prejudice.  The  engines  and  boilers  of  the 
Stevens  Riittery  were  the  equal  in  desi;rn  oi  An>"thinia:  then  afloat, 
and  it  is  fair  to  presume,  that  an  cnizineer  oc  the  varied  experi- 
ence of  Rohjert  L.  Stevens  had  provideii  for  armor  the  superior  of 
which  had  not  been  manufacturetl.  The  vessel  came  dxj  near 
beinjf  an  engineer's  ship  to  suit  the  sail<irs  of  that  period,  and 
therefore  reasons  were  I«x>ked  for  wh}'  such  an  armored  vessel 
should  r*e  condemned,  rather  than  why  she  should  be  taken  into 
the  navy. 

From  r  -^'4,  when  work  on  the  armoreti  vessel  of  Stevens  was 
Viejfim  in  earne>it,  the  designers  ha«i  a  battle  royal  with  the  offi- 
cials of  the  Srt'.-y  Department.  If  it  be  true  that  the  blood  of  the 
martyrs  is  the  seed  of  the  church,  then  the  injustice  heaped  upon 
the  Stevens  family  eventually  resulteii  tij  the  benefit  of  the  naval 
T*ervicfv  rind  rir^ssiblv  to  the  safer v  of  the  nati«"»n. 

Witho'it  ''letracting  in  any  manner  from  the  genius  or  glory 
of  Krirsson  o!U:  cannot  but  rjel!e\'t:  that  had  the  Govemment  com- 
iiletf-ri  I'uf:  ship  rii-si'Txied  by  Stevens,  the  fate  of  the  Mtrrimac 
would  havf-  be<:n  sorileri  ^Je fore  she  sank  the  O/w^r/c///*/ and  set 
on  fir*--  th»-  ^ oni^Kf-;:.  It  must  not  be  forj^otten  that  the  contract 
for  til''-  Mo>nfi>r  -x^L".  not  -igned  until  September.  1.S61.  while  work 
on  tli"  >rf:vr!i-  i#attf:rv  had  r.orr.menced  seven  vears  earlier.  That 
Krir  -.^on  ^vork'."-!  iiKl':y^.iid*.-ntly  of  Stevens  cannot  >3e  controverted, 
n<;itli»T  rriii  \x  i.*.-  doubted  but  that  the  energy  and  persistency  of 
Stf-'/'-n-^  -ft  ':fiucat':d  tht:  Tnind>  of  the  officials  to  the  value  of 
arujor  ♦!i;it  thry  u«:re  tliu-^  able  to  comprehend  some  of  the  ad- 
vant.-itcf^  of  \\\i-  monitor  an^l  other  tyi)es  of  protected  vessels. 

Til'-  roiiv'.r-ion  of  the  M^rrimac  into  an  iron-clad  batterv 
w/'is  iiMMoni>t(:<lly  an  outcome  of  Robert  L.  Stevens'  suggestion, 
ft  is  per  nli.'irly  -significant  that  the  term  *  batter>'  "  was  used  by 
the  Con f'-'^i urates  in  connection  with  the  changes  that  have  been 
inaHc  to  this  fir>.t -class  frigate.     In  the  specifications  submitted 
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by  Ericsson  for  the  construction  of  an  iron-clad  steamship,  he 
speaks  of  * '  a  floating  batter>'. ' '  The  Naval  Board  appointed  to 
examine  carefully  all  plans  submitted  to  them  in  1S61  for  the  best 
t>'pe  of  iron  or  steel  clad  war  vessel,  also  uses  the  term  "  steam 
batter>*."  In  his  controversy  with  the  government  officials. 
Stevens  imdoubtedlv  hammered  the  word  **  batten-  "  into  the 
vocabular>'  of  these  men  in  describing  an  armor-clad  floating  fort- 
ress. 

The  modem  battle-ship  is  only  a  development  of  the  plans  of 
Stevens  and  Ericsson.  There  have  been  improvements  in  armor, 
armament.  machiner>*.  and  methods  of  naval  construction.  The 
advances,  however,  have  been  due  in  great  part  to  the  increased 
efficiency  and  capability  of  machine  tools,  and  herein  again  has 
the  world  been  indebted  to  the  work  of  the  mechanical  engineer. 

As  the  student  beholds  the  diff^erence  l>etween  the  new  and 
the  old  navy,  and  remembers  that  "Destinies  change  as  fleets 
change,"  then  he  must  believe  that.  Watt.  Fulton,  Stevens  and 
Ericsson,  rather  than  those  who  have  commanded  Britannia's 
fleets  made  it  po.ssible  for  England  to  secure  her  present  mari- 
time supremacy.     «  Applause.  • 

Our  naval  commanders  of  the  past  century  bequeathed  <o 
this  nation  predominance  on  the  ocean,  a  pre<lominance  which 
was  lost  in  the  tran.sition  from  the  sail  to  the  steam  age.  This 
inheritance  will  yet  be  reclaimed,  but  it  will  be  secured  as  much 
by  the  work  of  the  engineer  as  by  that  of  the  .^iailor.  And  if  the 
national  government  will  permit  the  scientific  colleges  to  semi 
forth  the  elect  of  their  graduates  to  comp>ete  for  commissions  in 
the  naval  sers'ice,  then  it  may  be  that  the  genius  of  the  engineer 
graduates  of  such  in.stitiitions  as  yours  will  bring  a!)out  the  restor- 
ation of  that  command  of  the  sea  which  our  jK-ople  have  toi^  long 
been  dispo.s.sessed  of.     (  Applause.  » 

The  Na\-\'owes  much  to  the  Stevens famil v.  and  as  an  officer 
of  that  service  I  am  pleased  to  pay  an  humble  irilnile  to  the  im- 
portance of  the  work  accomplished  by  them. 

That  a  memorial  should  Ix;  erected  to  the  work  of  John,  Rob- 
ert L.  and  Edwin  A.  Stevens,  is  more  than  fitting.  The  day  will 
yet  come  when  the  Congress  of  the  United  States  will  give  some  offi- 
cial recognition  of  the  work  rendered  by  these  men.     The  engi- 
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neering  profes^on  sbould  also  g:ive  expressEca  toihe  T^Ineof  their 
5cr;-ice&.  for  the  successes  of  ihi*  fas:i:y  are  ck^sely  identified  vith 
the  progressive  advanceziesx  and  devekypziaear  of  mechanical  en- 
gineerisg  along  all  its  lines. 

In  fonnding  and  snstaining  a  school  for  the  development  of 
the  Mechanic  Aits  and  Sciences,  the  various  cembers  of  the 
Stevens  family  have  honored  their  ancestors,  and  established  the 
best  niemorial  :hit  cv-Id  have  r^en  de\-ised.  I:  ws.*  ar»:>ropriate 
also  tha:  the  inst:t"^t:«:'n  should  be  established  at  that  place  where 
the  work  of  the  Stevens  :an:ily  had  teen  carried  on. 

That  ^ad nates  will  z-'j  forth  from  this  Institt:tion.  who  will 
be  leaders  along  various  engineering  lines,  can  snrely  beexpected. 
Ey  their  wort  these  young  men  shonld  show  that  not  only  the 
'jer.ef actions  of  the  founders  and  jetrons.  but  the  ser\-:ces  of  that 
early  Faculty  and  their  succes^>r>  are  appreciated  :  for  with  ;udg- 
ment  and  discriminating  knowledge  were  selected  the  educa- 
tional Stan,  and  as  a  result,  the  work  of  this  fchvol  has  given 
a  T^rominence  to  Mechanical  Engineering  which  the  science  ne\  er 

Much  will  \x  learned  by  those  who  enter  y-.ur  walls,  but  no 
'•^:ter  le-^^'./u  C3zi  tk:  taught  by  the  Faculty  than  this :  That  in 

^1. *«,  -O  a«.^..^    k4-c    >*icc%r»   ^..li..   rij^K^     .^rt:-.*   «i\.»«^'ft cr..    ^*y    ^niSc 

wno^  e"cr«:y  esta*'-:-nei:  tn:s  lustituty-u.  tr.e  stuients  snouici 
il<j  emulate  their  yatrons"  cevr'ti^'U  to  dutv   n>:  Icues.-  o:  charac- 
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V.  1  *  : ;:  j::  .1  r.  r.  -.::: : v«:.  :  *y  t :: c  \^  H  a  :  s  ^:  .v. N    w  n •:■  aita cCi : — 

1  :;•.::.!<  :h:*  -.vh'^i'e  .i>-ie!::bly.  and  not  Muly  thi-^  whole  as- 
«r^r:;'  "y  -.  u:  J::iy  a^-trTViMy  that  we  might  gather  within  the  limits 
or  :'-.:*  crr:i:  ::-.ctr..Tv»li<.  will  avrree  with  m.c  th:it  it  is  hard  to  find 
ir.  -.'-.--rictcr  ■'  conduct,  whether  amivt  the  homes  v*:  the  wealthy 
r-z  the  ter.eme::t<  of  the  px^r.  whether  in  the  discharge  of  his» 
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high  and  holy  calling  or  of  his  civic  duty»  a  more  splendid  example 
of  that  noblest  conception  of  humanity,  the  truehearted  Ameri- 
can citizen,  than  the  one  whom  I  will  call  on  to  respond  to  this 
toast — the  Right  Reverend  Bishop  Potter,  of  New  York,  whom 
we  all  know.  (Applause.)  In  responding.  Bishop  Potter  said  : 
Mr.  Chainnan  ;  Ladies  and  Genilemen  : 

If  I  could  state  to  you  the  hour  of  the  night,  and  the  in- 
frequency,  after  twelve  o'clock,  with  which  the  boats  run  to 
Hoboken,  I  am  satisfied  that,  as  is  the  habit  of  the  Congress  of 
the  United  States,  you  would  give  me  liberty  **  to  print,"  and 
spare  you  the  hearing  of  any  words  from  me. 

And  yet  there  are  certain  aspects  of  the  subject  which  have 
been  assigned  to  me  by  my  most  kind  friend,  the  Chairman,  con- 
cerning which  I  should  like,  if  I  may,  to  say  a  word  to  you,  and 
that  because  of  certain  personal  relations  to  them,  which  I  pre- 
sume are  unknown  to  most  of  vou. 

I  was  very  nuich  impressed,  being,  like  himself,  what  may 
be  called  **a  frequent  trustee,"  with  the  description  which  Mr. 
Carnegie  gave  of  the  relation  of  a  body  of  trustees  to  a  successful 
institution  of  learning  or  letters.  I  have  long  ago  learned  that  if 
we  have  a  **  live  man  "  at  the  head  of  the  institution,  the  trus- 
tees perform  (possibly  Mr.  Carnegie  and  I  would  venture  to 
daim)  an  ornamental  service  in  its  general  progress,  but  not 
much  more.  But  I  submit  to  him  that  that  is  in  accordance  with 
the  very  highest  law.  One  of  my  clergy  told  me,  not  long  ago, 
thai  he  had  been  sent  for  some  months  previously  to  conduct 
what  is  called  a  mission  in  the  Bermudas,  principally  among  the 
colored  people.  He  found  there,  among  other  members  of  the 
congregation  to  which  he  was  missioner,  a  colored  woman  who 
had  been  much  disturbed  in  her  domestic  relations,  because  of 
the  uncertainty  of  her  husband's  affection,  whether  for  herself 
or  for  somebody,  who  lived  on  the  next  plantation.  After  having 
attended  the  whole  series  of  services,  she  said  to  the  parson  that 
she  had  succeded  in  impressing  her  husband  with  the  thorough 
inconsistency  of  his  conduct  with  the  teaching  which  she  had 
heard  at  the  mission.  Said  she,  **  Now.  Tom  Johnson,  you  have 
got  to  behave  yourself.  For  the  parson  said  that  the  good  book 
says  that  *  no  man  can  serve  hco  masters, '  ' '      That  applies  to  an 
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guished  Americans,  a  father  and   his  two  sons,  in  solving  the 
problem  of  steam  transportation  early  in  the  century. 

In  measuring  the  progress  of  the  human  race,  we  are  accus- 
tomeJl  to  associate  the  name  of  some  one  person  with  each  of  the 
great  epoch-making  inventions.  Although  this  is  neither  the 
time  nor  place  to  consider  the  claims  of  rival  inventors  to  distinc- 
tion, I  can  not  even  briefly  discuss  the  theme  upon  which  I  have 
been  invited  to  speak  without  calling  to  your  attention  some  facts 
which  have  come  to  my  notice  in  the  course  of  the  efforts  made  to 
presence  the  history  of  the  steamboat  and  railway  in  the  Smith- 
sonian Institution  at  Washington. 

Ch-er  a  century  ago,  in  1792,  John  Stevens  of  New  Jersey, 
took  out  a  patent  in  the  United  States  to  propel  boats  by  steam. 
He  experimented  continuously  until  1 804  when  he  invented  and 
constructed  the  first  steamboat,  to  navigate  the  waters  of  any 
country,  driven  by  a  screw.  A  model  of  this  twin  propeller  boat 
belonging  to  the  U.  S.  National  Museum  is  before  us.  The  orig- 
inal machinery  is  also  at  Washington. 

This  boat  was  successfully  operated  three  years  before  Ful- 
ton obtained  fame  and  fortune  by  putting  his  English  engine, 
built  by  Watt,  in  an  American  hull,  afterward  called  the  Cler- 
mont. 

During  the  weeks  that  Fulton  was  at  work  on  the  strange 
looking  craft  which  caused  wonder  to  the  inhabitants  of  the  Hud- 
son Valley,  John  Stevens  and  his  son  Robert  were  engaged  in 
building  a  well  designed  American  boat  with  an  American  en- 
gine— the  Phoenix,  which  in  1803  was  the  first  steam  vessel 
to  navigate  the  ocean,  when  it  made  the  voyage  from  Sandy 
Hook  to  Cape  May,  conveying  its  crew  from  New  York  to  Phila- 
phia  on  the  first  journey  made  by  steam  between  those  two  cities. 

The  brief  time  assigned  to  me  will  not  permit  mention  of 
many  other  triumphs  as  steamboat  constructors  which  John  Ste- 
vens— and  especially  his  son  Robert  achieved.  For  fifty  years, 
from  1806  to  1856,  when  he  died,  Robert  Stevens,  in  addition  to 
other  important  work,  continued  to  experiment  with  and  improve 
the  American  steamboat.  During  the  latter  part  of  his  life,  he 
was  recognized  both  at  home  and  abroad  as  the  foremost  Amer- 
ican Naval  Architect.    Had  he  done  nothing  else,  his  fame  would 
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The  Camden  and  Amboy  Railroad  Company,  the  greatest 
railway  of  its  time,  was  a  monument  to  the  skill  and  energy  of 
John  Stevens  and  his  sons.  The  rails  for  this  great  iron  high- 
way 'over  which  all  of  the  traffic  between  New  York  and  Phila- 
delphia  was  conducted  for  many  years,  were  designed  by  and 
rolled  under  the  direction  of  Robert  L.  Stevens — and  the  Ameri- 
can rail  with  a  base — the  tj-pe  now  in  universal  service  on  this 
side  of  the  water,  was  solely  his  invention.  After  a  controversy 
of  many  years  this  fact  has  lately  been  proved  by  documentar>' 
evidence. 

Thus  far  I  have  not  had  the  occasion  to  speak  of  another 
son  upon  whose  munificent  bequest  was  founded  the  great  Insti- 
tution for  the  Education  of  Engineers,  whose  Quadro- Centennial 
Anniversary  we  are  to-night  assembled  to  celebrate.  Situated 
upon  the  shores  of  the  Hudson,  it  overlooks  the  scenes  where  for 
over  a  half  century  John  Stevens  and  his  sons  zealously  toiled  in 
their  efforts  to  solve  the  great  problems  of  steam  transportation 
on  water  and  on  land. 

Overshadowed  by  the  genius  of  his  distinguished  brother, 
eight  years  his  senior,  who  afterward  made  him  his  legatee,  it  is 
not  to  be  wondered  that  the  fame  of  Edwin  A.  Stevens  does 
not  stand  out  in  such  bold  outline.  But  to  those  familiar  with  his 
career  it  is  plain  that  the  individual  work  of  these  tw^o  brothers 
should  not  be  separated. 

Edwin  was  only  a  boy  when  his  brother  Robert  made  his 
early  improvements  in  steam  navigation,  but  later  he  rendered 
him  valuable  assistance.  His  most  notable  individual  invention 
was  the  air-tight  fire  room,  patented  April,  1842  (No.  2,524)  and 
now  in  use  in  all  the  navies  of  the  world. 

As  the  famous  Stevens  battery,  in  the  construction  of  which 
from  1842  to  1870  many  thousands  of  dollars  were  expended, 
(over  a  million  dollars  being  bequeathed  to  it  by  Edwin  Stevens ) 
does  not  come  within  the  compass  of  my  subject,  I  will  only  say 
of  it  that  the  plans  for  the  construction  and  modification  of  this 
leviathan  of  the  deep  embodied  ideas  which,  although  not  ap- 
proved by  our  naval  officers  in  those  earlier  years  on  account  of 
novelty,  have  since  been  found  practicable  and  necessary  in  an 
iron-clad  ship  of  war. 
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Beginning  with  1825,  when  he  first  associated  himself  with 
the  Union  line,  and  1830,  when  he  became  manager  of  the  Cam- 
den and  Amboy  Railroad  Company,  Edwin  Stevens  was  known 
throughout  the  land  as  the  ablest  of  railroad  officials. 

He  summoned  great  lawyers  to  his  counsel  to  aid  in  settling 
legal  questions  concerning  right  of  way  and  other  privileges 
necessary  for  a  railroad.  At  that  time  the  processes  now  in  vogue 
were  antagonistic  to  the  common  law  of  highways.  As  an  organ- 
izer and  administrative  officer,  he  was  without  a  peer.  He  called 
to  his  side  competent  business  men,  able  mechanics  and  reliable 
contractors  ;  legal  objections  were  thus  promptly  met,  the  right  of 
way  secured  and  the  great  railway  built  and  put  in  operation  in 
an  incredibly  short  time. 

Edwin  Stevens  was  General  Manager  of  the  Camden  and 
Amboy  Railroad  for  upwards  of  thirty-five  years,  during  which 
time  the  stock  constantly  appreciated  ill  value,  and  not  one  divi- 
dend was  passed. 

It  was  within  this  formative  period  that  the  American  rail- 
road system,  differing  materially  from  that  simultaneously  de- 
veloped in  England  and  on  the  Continent  of  Europe,  came  into 
existence.  Our  system  differed  from  theirs,  in  the  method  of 
running  trains  safely  on  less  substantial  tracks,  not  inclosed  ;  in 
the  long  passenger  coaches  with  inter-communication  between 
them  and  equipped  with  * '  bogies ' '  or  trucks ;  in  the  increased 
weight,  strength,  and  capacity  of  our  rolling  stock,  and  in  the 
simplicity  and  greater  hardihood  of  our  locomotives  constructed 
for  roads  with  many  curves. 

In  the  development  of  this  American  system,  Robert  and 
Edwin  Stevens  were  most  prominent,  inventing  and  constructing 
many  of  the  appliances  in  use  for  many  years. 

It  can  be  said  without  injustice  to  other  Americans  distin- 
guished in  similar  lines,  that  John  Stevens  and  his  sons,  through 
their  labors  in  the  field  of  experimental  mechanics,  were  able  to 
obtain  more  definite  information  relating  to  steamboat  and  railway 
engineering  than  any  of  their  contemporaries. 

The  laws  which  they  laid  down  are  now  so  well  understood 
that  few  know,  or  remember,  that  it  is  to  them  we  are  indebted 
for  the  most  valuable  data  used  in  modem  engineering  practice. 
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Ever>'  railway  train  bearing  hence  the  products  of  the  fertile 
West  is  aided  in  reaching  this  metropolitan  city  by  the  use  of  one 
or  another  of  the  appliances  invented  by  John  Stevens  and  his  sons 
many  years  ago — while  the  design  of  every  steamship  that  sails 
from  this  superb  harbor  is  in  some  measure  based  upon  the  ex- 
periments made  by  these  great  engineers  when  steam  navigation 
was  in  its  infancy. 

I  know  of  no  other  instance  in  which  so  great  material  bene- 
fits have  been  bequeathed  to  the  human  race  by  the  exertions  of  a 
father  and  his  sons. 

I  congratulate  the  Stevens  Institute  of  Technology  upon 
having  for  its  founder  a  man  not  only  of  wealth,  but  of  inherited 
ability  !  I  congratulate  the  Trustees,  President,  and  Faculty  upon 
twenty-five  years  of  success  in  carrying  out  the  terms  of  the  be- 
quest w^hich  enabled  them  to  rear  and  maintain  so  fitting  a  monu- 
ment as  that  noble  Institution  overlooking  the  river  and  harbor 
where  steam  navigation  had  its  birth  and  steam  locomotion  dwelt 
in  its  infancy  !  I  congratulate  the  Alumni  upon  the  places  of  honor 
and  influence  they  occupy  among  Engineers  !  I  congratulate  the 
undergraduates  upon  the  opportunity  given  them  by  the  munifi- 
cence of  Edwin  Stevens  to  emulate  his  worthy  example  !  But 
above  all  I  congratulate  every  American  upon  the  fact  that  so 
early  in  the  histor>'  of  this  Union  we  had  among  our  countrymen 
steamboat  and  railroad  engineers  so  distinguished  both  at  home 
and  abroad  as  John  Stevens  and  his  sons  I  I  ! 

After  the  applause  following  Mr.  Watkins'  address  had  sub- 
sided the  Chairman  said  he  would  pass  over  the  next  toast,  **  Our 
State,"  owing  to  the  absence  of  Gov.  John  W.  Griggs,  who  was 
to  respond  to  the  same,  and  called  for  the  next  toast. 

THE   ALUMNI. 

"NuUa  dies  sine  line^." 

No  day  passes  that  they  do  not  develop  in  some  new  line. 

**  Nee  scire  fas  est  omnia." 

Even  a  Stevens  graduate  does  not  know  everything. 

(  Trans  'ated  by  an  admirer. ) 

They  are  described  on  the  bill  of  fare  as  Oyster-openers,  the 
world  being  their  oyster.  I  understand  that  the  President  of  the 
Alumni  Association  is  diligently  engaged  in  opening  western  ovs- 
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ters.     Let  us  hear  from  him  as  to  his  success  in  that  enterprise. 
(Applause.) 

Mr,  Chairman,  Ladies  and  Gentlemen  : 

For  some  reason,  unaccountable,  except  for  the  fact  that  I 
am  a  resident  of  Ohio,  you,  who  are  members  of  the  Alimini  Asso- 
ciation have  elected  me  President,  and  I  have  the  honor  to  speak 
for  you  on  this  memorable  occasion,  but,  boys,  you  will  regret  it. 

I  have  received  two  invitations  to  speak  to-day,  one  at  an 
Insane  Asylum,  the  other,  here,  and  when  I  have  finished,  you 
will  not  wonder  at  the  invitation  first  mentioned. 

A  prominent  engineer  recently  expressed  surprise  at  leaming^ 
that  Stevens  was  only  twenty-five  years  old ;  surely  this  is  flatter- 
ing, and  is  a  proof  that,  in  the  language  of  the  text  given  me,  **  no 
day  passes  that  they  do  not  develop  in  some  new  line. '  ^  Electric, 
Steam,  Water,  or  Gas  line,  it  makes  no  difference,  the  Stevens 
man  gets  the  *  *  pull ' '  on  the  line,  and  it  should  be  noted  that  he 
does  not  hang  himself  with  the  slack. 

You  may  not  know  that  the  reputation  of  one  Stevens  man  for 
being  **  up  to  date"  caused,  for  him,  a  serious  misapprehension. 
UTiilst  off  on  a  trip  to  obtain  contracts,  he  stopped  for  a  few  days 
at  a  summer  resort.  Being  a  Stevens  man,  he  was,  of  course, 
warmly  received.  All  went  well  until  one  fair  damsel  noted  a 
package  sticking  out  of  his  pocket  labeled  '  *  Blank  Proposals ' '  ; 
this  was  too  much,  even  for  the  Bar  Harbor  girL  After  all,  too 
many  lines  out  is  not  wise  in  such  matters  any  more  than  in  busi- 
ness. It  is  wise  to  specialize  ;  not  only  is  it  best  for  the  indi- 
vidual but  it  has,  I  believe,  been  one  element  in  the  success 
attained  by  Stevens. 

Whatever  is  helpful  to  Stevens  men.  helps  Stevens.  Stevens 
gave  us  a  start,  it  is  our  wives  who  have  continued  the  educa- 
tion. Let  us  give  thanks  to  Stevens  ;  let  Stevens  give  thanks  to 
our  wives  ;  who  can  give  thanks  to  us  ? 

I  will  tell  >ou,  Stevens  boys  of  the  past  and  future,  our 
profession,  and  the  coninmnity  at  large  will  be  thankful  to  us 
if  we  do  just  one  thing — act  honestly.  Dishonesty  is  one  of  the 
worst  evils  of  the  times.  It  is  not  a  sufficient  excuse  to  say  that 
"  others  do  so  and  so,"  or  that  ''  our  profession  is  as  free  from 
dishonest  practices  as  any. ' '       Do  not  accept  any  considerations 
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in  business  matters  to  which  you  are  not  entitled  as  a  right. 
Not  only  do  not  receive  bribes,  no  matter  how  seductively  they 
are  offered  ;  no  Stevens  man  would  do  that ;  but  do  not  give 
bribes.  Be  honest  with  your  employee,  with  contractors,  and 
with  your  client.  Gi\-'e  honest  advice  and  honest  expert  testi- 
monv. 

A  lawyer  friend  of  mine  paraphrased  a  well-known  descrip- 
tion of  the  three  kinds  of  liars  into  *'  liars,  lawyers,  and  technical 
experts."  Recently  I  saw  the  statement  that  Mr.  A.  was  the 
most  credulous  man  in  existence  :  he  actually  believed  a  techni- 
cal expert.  Do  you  feel  flattered  by  such  jokes?  Do  you  be- 
lieve that  every  man  has  his  price  ?  I  certainly  do  not.  I  feel 
strongly  on  this  subject,  and  I  sincerely  believe  Stevens  men 
should  not  only  be  honest,  but  should  fight  for  honesty,  and  dis- 
courage dishonesty  in  contractor,  employee,  or  client. 

It  is  not  necessar>'  for  me  to  elaborate  on  the  second  text 
given  me,  which,  you  will  note,  is  to  the  effect  that  not  even  a 
Stevens  man  knows  everything.  If  it  were  not  for  one  thing 
I  would  attempt  to  refute  the  statement:  but.  lx)ys,  too  many 
of  you  have  brought  your  wives,  they  know  your  limita- 
tions. 

There  is  one  thing  which,  I  am  sure,  we  all  know  ;  it  is  that 
to  the  founder  of  Stevens,  and  to  those  who  have  given  freely  of 
their  time  and  means,  we  owe  a  debt  which  never  can  be  repaid  : 
but  it  should  not  be  considered  as  a  burden  any  more  than  in  our 
family  relations  we  con.sider  it  a  burden  to  be  indebted.  Let  us, 
as  w^orking  members  of  the  Alumni  Association,  try  to  help 
Stevens,  not  only  because  we  ought,  but  Ix^ause  we  wish  to. 
Not  less  are  we  indebted  to  our  honored  P'aculty  and  to  our  be- 
loved President,  who  are  all.  thank  God.  still  with  us.  Let 
them  know  that  our  hearts  are  warm  toward  them  ;  let  us  not 
wait  to  pass  resolutions,  after  their  death,  but  praise  them  now, 
and  may  the  day  be  far  distant  when  a  vacant  chair  at  Faculty 
meeting  indicates  that  one  of  them  has  gone  from  us. 

This  evening  will  always  be  present  in  our  memories,  and, 
when  the  fiftieth  anniversary  is  celebrated,  may  our  Alma-Mater 
and  her  younger  sons  say  of  those  of  us  who  have  gone — and  let 
us  give  them  a  right  to  say  it  truthfully,  and  as  a  synonym  of  all 
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that  is  helpful,   manly  and  honest — ^he  was  a    true    Stevens 
man. 

The  Chairman  then  announced  the  final  toast, 

THE  FACULTY. 

"  Docendo  discimus,  sed  non  omnia  possimus  omnes.'* — Virgil. 

We  learn  by  teaching,  but  not  fast  enough  to  keep  up  with  the  exami- 
nations for  admission. 

(  Translated  by  a  candidate  for  admission.) 

In  callmg  on  President  Morton  to  answer  to  this  toast,  the 
Chairman  asked  his  permission  to  read  the  following  letter  which 
he  had  received  from  him  a  few  days  since. 

S.  Bayard  Dod,  Esq., 

President  of  Board  of  Trustees  of  the 
Stevens  Institute  of  Technology. 
Dear  Sir  : 

I  send  you  herewith  certificates  for  one  thousand  shares  of 
stock  of  the  Texas  Pacific  R.  R.  Co.  which  I  desire  to  present  to  the 
Board  of  Trustees,  to  be  held  until  their  appreciated  value,  with 
such  other  funds  as  may  be  devoted  to  that  purpose,  may  be  ade- 
quate for  the  erection  and  maintenance  of  the  proposed  new 
building  generally  referred  to  as  the  "  Alumni  Building.'* 

I  have  put  my  gift  into  this  particular  form  as  an  example  or 
suggestion  to  others  having  the  interests  of  the  Institute  at  heart, 
that  they  might,  when  able  to  do  so,  present  to  the  Institute  some 
form  of  property  having  a  prospective  value  in  advance  of  its 
market  price.  Such,  for  example,  as  the  stock  of  newly  organ- 
ized or  reorganized  companies  of  a  substantial  character. 

The  needs  of  the  Institute  are  rather  for  the  future  than  the 
present. 

Her  work,  as  heretofore  and  at  present  conducted,  can  be 
carried  on  with  the  means  already  in  her  hands,  but  for  the  ex- 
tensions which  should  be  made  in  the  future  in  order  that  she 
should  maintain  her  leading  position,  larger  accommodations  and 
increased  revenue  will  be  required. 

There  are  also  many  cases  in  which  our  Alumni  or  others 
could  donate  to  the  Institute  property  of  prospective  value,  where 
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they  could  not  withdraw  from  their  resources  cash  or  that  which 
yielded  immediate  income. 

With  best  wishes  for  the  Alma  Mater,  whose  Silver  Wedding 
we  are  about  to  celebrate,  I  remain. 

Very  truly  yours, 

Henry  Morton. 

Allow  me  to  say,  in  connection  with  the  subject  of  this  let- 
ter, first,  that  as  most  of  you  know  this  is  not  the  beginning,  as 
I  hope  it  will  not  be  the  end,  of  Prof.  Morton's  liberal  contribu- 
tions towards  the  needs  of  the  Institute,  and,  second,  that  his 
good  example  in  the  past  has  been  followed  by  every  member  of 
the  Faculty,  each  of  whom  has,  according  to  his  means,  con- 
tributed to  the  fund  which  is  in  course  of  collection  for  the  erec- 
tion of  the  new  building  referred  to  by  President  Morton  in  his 
letter,  in  addition  to  many  contributions  towards  the  special  needs 
,  of  their  several  departments. 

In  doing  honor  to  our  Faculty,  therefore,  we  are  honoring 
men  who  have  proved  themselves  worthy  followers  of  our 
Founder,  not  only  in  the  devotion  of  their  lives  and  intellectual 
powers  in  forwarding  the  cause  of  Engineering  Science  in  its 
practical  application,  but  have  also  followed  his  example  in  con- 
tributing of  their  means  toward  the  same  good  work. 

President  Morton  responded  as  follows : 

In  rising  to  speak  at  this  late  hour,  allow  me  to  quote  some- 
thing that  I  heard  and  that  impressed  me  very  much,  on  a  similar 
occasion.  I  fully  s>Tnpathize  with  the  state  of  feeling  that  must 
exist  on  the  part  of  most  of  my  audience,  and  will  therefore  be 
ver>'  brief ;  that  state  of  feeling  being  such  as  attends  the  late 
hour  or  the  next  morning — that  which  is  so  vividly  described  in 
Bunyan*s  **  Pilgrim's  Progress  "  as  the  contest  between  Christian 
and  Apollinaris. 

That  I  may  not  be  led  to  any  undue  length,  I  have  written 
out  a  few  points  that  I  desire  to  make,  which  will  occupy  not 
more  than  three,  or  at  the  outside  four  minutes,  I  am  sure. 

REMARKS    OF    PRESIDENT   MORTON    IN    REPLYING    TO  THE  TOAST 

**  THE    FACULTY." 

Let  me  explain  at  the  outset  that  in  answering  this  toast  for 
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the  Faculty  I  am  speaking  for  an  ideal  body,  not  for  myself  and 
colleagues  of  the  present  time,  but  equally  for  the  Faculty  of  the 
future  and  the  Faculty  of  the  past.  In  fact,  this  Faculty  which 
I  desire  to  represent  is  like  Truth  immortal  and  will  exist  in  an 
ever  improving  embodiment  long  after  all  its  present  constituents 
have  passed  away.  Regarding  the  Faculty  whom  I  represent  in 
this  individual  and  yet  impersonal  way,  I  may  be  allowed  to  saj' 
of  it  some  things  which  the  modesty  of  its  members  might  forbid 
my  uttering  if  I  were  assumed  to  speak  as  their  mouth-piece  onlj'. 

In  the  first  place  I  would  say,  that  the  youth  of  this  Faculty 
has  been  a  healthy  youth  of  struggle  and  effort  involving  some- 
thing of  hardship.  It  has  not  been  after  the  manner  of  the 
jeunesse  doree  of  some  institutions  endowed  with  many  mil- 
lions and  needing  but  to  express  the  wish  for  any  appliance  or 
tool,  desirable  for  carrying  on  its  work,  in  order  to  have  it.  This 
young  Faculty  has  had  to  content  itself  with  plain  tools  and 
rather  a  minimum  of  appliances,  and  has  frequently  prov'ided 
needed  tools  for  itself  while  carr>'ing  on  its  work.  And  let  me 
say  here  that  this  statement  is  not  limited  in  its  application  to  any 
one  individual,  but  it  is  true  in  proportion  and  degree  for  each  and 
all. 

The  best  of  workmen  cannot  turn  out  good  work  without  any 
tools  and  the  best  of  tools  will  not  make  good  work  for  the  poor 
workman,  but  the  good  workman  with  the  best  tools  will  turn  out 
a  maximum  of  the  best  work  with  the  least  exhaustion  of  his 
capacity  for  its  i)roduction. 

I  by  no  means  intend  to  say  or  suggest  that  our  Faculty  in 
the  past  and  present  has  not  had  or  docs  not  have  good  tools.  The 
product  it  has  turned  out  speaks  for  that  ;  but  I  do  desire  to  place 
on  record  in  this  coiniection  my  conviction  that  the  Faculty  of  the 
future  in  view  of  the  greater  demands  which  will  be  made  upon 
it,  lx)th  as  to  the  (luantitv  and  quality  of  its  product,  will  need 
more  space  to  work  in  and  more  apj)liances  with  which  to  do  its 
work. 

I  have  no  anxiety  as  to  the  needs  of  to-day,  but  looking  into 
the  future  I  am  solicitous  that  timely  provision  should  be  made 
for  its  needs. 

This  Faculty,  beginning  with  eight  members,  now  numbers 
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twenty-two,  the  additions,  without  exception,  being  the  intellect- 
ual children  of  the  first  eight,  and  though  this  has  been  a  united 
family  with  no  disputes  tending  to  make  the  house  too  small  to 
hold  it,  yet  it  is  easy  to  realize  that  with  all  which  has  been 
done  in  the  way  of  adding  wings  and  new  stories,  the  old  house 
cannot  continue  forever  to  accommodate  its  increasing  popula- 
tion. 

As  to  the  work  done  by  our  present  twenty-five  year  old 
Faculty  I  need  say  nothing. 

If  it  did  not  speak  or  has  not  spoken  for  itself  to-night,  any 
words  of  mine  would  be  inadequate  :  What  I  hope  is  that  in  the 
near  future,  some  one,  or  many  individuals,  possessing  the  ability 
and  looking  at  the  past  work  of  this  immortal  Faculty,  will  say 
in  the  words  of  the  parable  : 

**  Well  done  good  and  faithful  servant,  thou  hast  been  faith- 
ful over  a  few  things,  I  will  make  thee  ruler  over  many  things.  * ' 

For  myself,  I  am  well  aware  that  ^^^^  X.m\Q:  is  not  distant 
when  I  must  lay  aside  a  work  which  has  never  been  a  labor  but 
always  a  pleasure,  except  on  the  rare  occasions  when  I  have  been 
obliged  to  affect  an  uncongenial  severity  in  repressing  some  ex- 
cessive exuberance  among  our  Undergraduates,  but  I  am  solicit- 
ous that  my  successor  should  be  duly  equipped  with  the  means 
required  to  meet  the  more  stringent  demands  of  the  future. 

Three  enthusiastic  cheers  were  given  for  President  Morton 
at  the  conclusion  of  his  address,  and  then 

The  Chairman  stated  that  the  President  of  Stevens  In- 
stitute, besides  being  able  to  make  machinery  hum  and  play  the 
"Anvil  Chorus,*'  can  also  give  us  something  else. 

We  shall  now  listen  to  a  song,  the  words  of  which  are  by 
President  Henr>'  Morton  (what  can  be  more  thoroughly  inspiring 
than  that  name.?),  and  the  music  by  Frank  L.  Sevenoak.  and  the 
performance  by  Stevens  men,  and  the  subject  ''Stevens  Meii." 
(Applause.) 

Several  verses  of  the  song  which  is  given  below  were  then 
rendered  by  members  of  the  vStevens  Glee  Club,  Dr.  Sevenoak  and 
Mr.  Wm.  H.  Ives  of  the  Stevens  School  assisting. 

At  the  conclusion  of  the  exercises,  cheers  were  enthusiastic- 
ally given  for  Mrs.  Stevens. 
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A  list  of  the  guests  present  follows  : 


Mrs.  M.  B.  Stevens, 

Mrs.  Archibald  Alexander, 

Mrs.  Jno.  Stevens, 

Mrs.  Henry  Draper, 

Mr.  Andrew  Carnegie, 

Mr.  Chas.  MacDonald, 

Chancellor  and  Mrs.  McGill, 

Mr.  Abram  S.  Hewitt  and  daughter, 

Bishop  and  Mrs.  Potter, 

Dr.  Chas.  Chandler, 

Mayor  and  Mrs.  Fagan, 

Director  P.  C.  Ricketts  of  Rensselaer 
PoK-technic  Institute, 

Chancellor  and  Mrs.  McCracken, 

Commodore  Geo.  \V.  Mehnlle, 
U.  S.  N. 

Mr.  J.  E.  Watkins,  Curator  Nat. 
Museum, 

Mr.  Wm.  Keuflfel, 

Director  R.  H.  Thurston,  Sibley  Col- 
lege, Ithaca,  N.  Y., 

Mr.  S.  B.  Dod, 

Miss  Lewis, 

Mr.  and  Mrs.  Richard  Stevens, 

Col.  and  Mrs.  E.  A.  Stevens, 

Mr.  and  Mrs.  A.  L.  Riker, 

Mr.  L.  H.  Hyde, 

Mr.  Geo.  R.  Turnbull, 

Mrs.  Boyd, 

Miss  Turnbull, 

Mr.  and  Mrs.   Chas.  All>ert  Stevens, 

Mr.  and  Mrs.  J.  M.  Wilson, 

Mr.  J.  C.  Browne, 

Mrs,  E.  P.  Gibson, 

Mr.  Jno.  T.  Gibson, 

Mr.  Jas.  A.  Hayden, 

Mlks  Hayden, 

Miss     Hayden. 

Dr.  v.  ly.  Sevenoak, 

Mr.  E.  A.  S.  Lewis, 

Mr.  Wni.  H.  Ives. 

Mr.  Adolph  Kutroff, 

Mr.  A.  B.  Farquhar, 

Mr.  and  Mrs.  J.  C.  Kelly, 

President  and  ]Mrs.  Morton, 


Prof,  and  Mrs.  A.  R.  Leeds, 

Prof,  and  Mrs.  Chas.  F.  Kioeh, 

Prof,  and  Mrs.  DeVolson  Wood, 

Prof.  Edward  Wall, 

Prof,  and  Mrs.  T.  B.  StiUman, 

Prof.  J.  E.  Denton, 

Prof,  and  Mrs.  A.  R.  Lawton, 

Prof,  and  Miss  Graydon, 

Prof.  J.  B.  Webb, 

Prof.  Wm.  E.  Geyer, 

Prof.  A.  Riesenberger, 

Prof.  A.  F.  Ganz, 

Prof.  F.  D.  Furman, 

Prof.  Wm.  H.  Bristol, 

Prof.  D.  S.  Jacobus, 

Henr>'  W.  Post,  '74. 

Wm.  Hewitt,  '74. 

F.  M.  Leavitt,  '75  and  Mrs.  Leavitt. 
A.  P.  Trautwein,  '76. 

A.  R.  Wolff,  '76  and  Mrs.  Wolff. 
Wm.  Kent,  '76  and  Mrs.  Kent. 

G.  C.  Henning,  '76  and  Mrs.  Ken- 
ning. 

Wm.  Ir.  Zimmerman,  '76. 
P.  E.  Raqu^,  '76. 
Jas.  M.  Cremer,  '76. 

E.  P.  Roberts,  '77. 

L.  H.  Nash,  '77  and  Mrs.  Nash. 
J.  B.  Pierce,  '77  and  Mrs.  Pierce. 

F.  E.  Idell,  '77  and  Mrs.  Idell. 

A.    G.    Brinckerhoflf,    '77  and  Mrs. 

Brinckerhoflf. 
F.  C.  Jones,  '78. 
E.  P.  Thompson,  '78. 
R.  S.  Kursheedt,  '80. 
J.  W.  Lieb,  Jr.,  '80  and  Mrs.  Lieb. 
T.  A.  Elliott,  '80  and  Mrs.  Elliott. 
Durand  Woodman,  '80. 
George  M.  Bond,  '80, 
Alex.  C.  Humphreys,  *8i  and  Mrs. 

Humphreys. 
J.  W.  Howell,  '81. 
Edw.  Tatham,  '81. 
R.  M.  Dixon,  '81  and  Mrs.  Dixon. 
Harrv  Vanatta,  '81. 
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Joseph  Wetzler,  *82  and  Mrs.  Wetz- 

Icr. 
Hoeea  Webster  *82. 
V.  H.  Rood,  '82. 
Pierce  Butler,  '82. 
Fred.  C.  Fraentzel,  '83. 
H.  A.  Hickok,  '83. 
Jas.  E.  Sague.  '83. 
M.  McNaughton,  '83. 
W.  L.  Lyall.  '84, 
W.  S.  Tuttle,  *84. 

D.  H.  Maury,  Jr.,  *84. 
H.  F.  Mitchell,  ^84. 

E.  P.  Renwick,  ^84. 

F.  W.  Foster,  *84. 
E.  H.  Foster,  '84. 

A.  J.  Wurts,  '84. 
K.  Torrance,  '84. 

B.  H.  Coffey,  '85. 

A.  W.  Burchard,  '85. 

C.  E.  Machold,  '85. 

Edw.  Burhom,   '85,  and  Mrs.  Bur- 

hom. 
J.  M.  Rusby,  '85. 
0.  F.  Pfordte,  86. 
C.  J.  Field,  »86. 
Wm.  R.  King,  '86. 
Wm.  W.  Randolph,  '86. 
E.  T.  Biidsall,  '86. 
J.  H.  Cuntz,  '87. 
J.  Lr.  Cox,  '87. 
A.  H.  Schlesinger,  '87. 
J.  D,  Flack,  '87,  and  Mrs.  Flack. 
W.  E.  Schoenbom,  '87. 
W.  E.  Parsons,  '87. 
M.  C.  Beard,  '87. 
Jos.  A.  McElroy,  '87. 
C.  A.  Lozano,  '87. 

L.  W.  Serrell,  '87,  and  Mrs.  Serrell. 
W.  S.  Dix,  '87. 
H.  A.  Wagner,  '87. 
Geo.  Dinkel,  '88,  and  Friends. 
J.  V.  L.  Pierson,  '88. 
Edw.  Ducommun,  '88. 
A.  S.  Miller,  '88. 
A.  A.  Puller,  *88. 


Paul  Doty,  '88. 
H.  E.  Reeve,  '88. 

E.  L.  McBumey,  ^89. 
W.  W.  Jackson,  '89. 
H.  L.  Ebsen,  '89. 

F.  J.  Gubelman,  '89. 
J.  Eastwood,  '89. 
Chas.  F.  Wreaks,  '89. 
W.  J.  Hamilton,  '89. 
J.  H.  Stewart. 

H.  M.  Brinckerhoff,  '90. 
E.  H.  Peabody,  '90. 
Shirk  Boyer,  *90. 
Carl  Graf,  '90. 
A.  H.  Hall,  '90. 
W.  N.  Carlton,  '90. 
H.  Torrance,  Jr.,  '90. 
J.  S.  De  Hart.  '90. 
E.  H.  Wliitlock.  '90. 
C.  J.  Everett,  Jr.,  '90. 
L.  D.  Wildman,  '90. 
A.  R.  AMiitney,  Jr.,  '90. 

E.  S.  Lorsch,  '91. 
J.  A.  Dixon,  '91. 
J.  A.  Davis,  '91. 
Paul  Spencer,  '91. 
Alex.  Dow,  '91. 
W.  O.  Ludlow,  '92. 
H.  C.  Meyer,  Jr.,  '92. 

F.  W.  Ganliner,  '92. 

A.  R.  Hake,  '92. 
Adolf  Hiipfel,  '93. 

C.  T.  Rittenhouse,  '93. 
J.  A.  Goldsmith,  '93. 

B.  B.  Bristol,  '93. 

A.  E.  Bruen,  '93. 
Geo.  L.  Wall.  '93. 

B.  G".  Braine,  '93. 
H.  A.  Griswold,  '93. 
J.  V.  Macdonald,  '93. 
W.  K.  Hunter,  '93. 
F.  D.  Crane, 

L.  Rupecht,  '94. 

C.  C.  Hartp)ence.  '94. 
Jos.  G.  Cottier,  '94. 

J.  B.  Klumpp,  '94,  and  Mrs.  Klumpp. 
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\V.  A.  Jones,  *94. 
M.  W.  Kelloijr^.  '94. 

A.  R.  Lanlon,  '94. 

H.  I^.  Fridenlierjj,  '94. 
Percy  Allan,  '95. 
V.  W.  Walker,  '95. 
V.  K.  Vreeland.  '95. 

B.  H.  Jackson,  '95. 
V.  N.  TafT.  '95. 

C».  li.  Bnien,  '95. 
J.  B.  Hamilton,  '95. 
W.  II.  Corl)elt.  '95. 

A.  I^nssen,  Jr..  '95. 
J.  L.  Christy,  '96. 

W.  J.  A.  Boncher,  '96. 

B.  C.  Clark,  '96, 

W.  II.  Dickerson,  '96. 
W.  J.  RuslinK,  '96. 

C.  J.  \VfK)lson,  '96. 
Geo.  Hewitt,  '96. 
II.  T.  liernhard,  '96. 
C.  F.  Collyer,  '96. 
K.  Iv.  Bnrnet,  '96. 
H.  C.  Messimer,  '96. 
Wni.  H.  MaoGre>ifor,  '96. 

'97- 
C.  R.  Christy.  Jr., 
Jacob  Cromwell. 
\Vm.  Darhfc, 
I'.  I).  Dalt^s, 
Warren  Dave* v. 
Wm.  I'\  I>ou^hly. 
I/inis  A.  I  CI  lean, 
(Vnrdon  I,.  Hntchins, 
U'altir  Ki.hlc, 


Frank  A.  Koch, 
Percv  Litchfield, 
Arthur  B,  Miller, 
C.  S.  Mott, 
Fredk.  Ophiils, 
A.  M.  Orr,  Jr., 
K<lw.  Steinbriigge, 
Wm.  I.  Thomson, 
Henry  D.  Tieman, 
A.  E.  W'eichert, 
Harry  S.  Morton, 
W.  S.  Handforth, 

E.  J.  Munbv, 

'98.    ' 
Rol)ert  Boettger, 

F.  D.  Kennedy, 
R.  Ode, 

R.  deB.  Prince, 
J.  A.  Schmitt, 

'99. 
Geo.  H.  Beck, 

H.  M.  Berg. 

L.  de  L.  Berg, 

Geo.  C.  Cole, 

Henry  W.  Crowell, 

R.  J.  Decker, 

J.  S.  Henry, 

Harold  Humphreys, 

H,  .\,  Komemann.  Jr., 

Ctco.  W.  Martin, 

A.  G.  Sidman, 

J.  R.  Westerfield, 

'00 

L.  A.  Phillips, 

I*.  D.  Voorhees, 


STEVENS    MEN. 


Woffds  by  HucKY  Mokton. 


Mu5ic  by  Fkank  L.  Sbvbnoak. 
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1.  Hail     to     our     Al  -  ma  Ma  -  ter.  This     Sil  -  ver  Weii-iling  Day! 

2.  Be  -  hold,  from  ev  -  ery  re  -  gion  Of        this     ler  -  res  -  trial  ball, 

3.  One  round  the  world  has  trav-eled   Where  Sims*  tor  -  pe  -  do  trails, 

4.  One  helps    to      run     a  rail -road  Way     down    in     Mex  -  i    -  co, 
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-t  I  a  ^=g"^ 


What  son      of  hers  would  bar  -  ter      The     name    he    lK">re    a 
To       calls     for  men  from  Ste  -  vens,     Come  an  -  swers  lo       the 
E     -     lee  -  trie  wire     be  -  hind     it.        And      un    -  der   wa  -  ter 


way, 
call; 
sails; 


To       Can  -  a  -  da      some  oth  -  er>,      But      not  with**  boo -die,*'   go. 
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tC^'^l 


When,  aft  -  er  years    of      train  -  ing  That     swift  with  la  -    bor      ran. 

One         on     the    Pas-saic    Riv  -  cr  Turns  out     ma  -  chine-made  bricks, 

Now        in     Ja  -  pan,  where   all      men  Do       up      iheir   hair     in      tails, 

A  few  in     Cos  -   ta         Hi  -   ca  The     sun  -  ny      sea  -  sons     pass. 
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The  prized  di  -  plo  -  ma  gain  -  ing. 
An  -  oth  -  er  in  tlie  Trans-vaal 
His  wed  -  ding  tour  com  -  plei  -  ing, 
W'hile  some  in    fog  -  gy      Lon  -  don 


lie     stonil    a  Ste  -  vcn«i  man. 

Got      in  -    to  pol  -    i    -  ticN. 

He's  mak-ing  wire...  luiils. 

Are     mak  -  ing  wa    -  ter  j;as. 
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STEVENS  MEN— 1871-1876. 

Dedicated  to  the  Alumni  Association,  on  the  Celebration  of 
THE  25TH  Anniversary  of  the  Founding  of  Stevens 

Institute  of  Technology. 


Hail  to  our  Alma  Mater, 

This  Silver  Wedding  Day  ! 
What  son  of  hers  would  barter 

The  name  he  bore  away, 
WTien,  after  years  of  training 

That  swift  with  labor  ran, 
The  prized  diploma  gaining, 

He  stood  a  Stevens  man. 

Chorus  : 
I'm  a  Stevens'  Engineer, 
And  of  any  man  the  peer, 
And  just  as  you  see  me  here. 
Not  a  foe  on  earth  I  fear. 
For  the  armor  I  have  donned 
Is  of  that  enduring  kind, 
Forged  by  sturdy  strokes  of  study 
On  the  anvil  of  the  mind. 


Behold,  from  every  region 

Of  this  terrestrial  ball. 
To  caUs  for  men  from  Stevens, 

Come  answers  to  the  call ; 
One  on  the  Passaic  River 

Turns  out  machine-made  bricks, 
Another  in  the  Transvaal 

Got  into  politics. 

Chorus. 

One  round  the  world  has  traveled 
Where  Sims'  torpedo  trails, 

Electric  wire  behind  it. 
And  under  water  sails  ; 

Now  in  Japan,  where  all  men 


*The  entrance  examinations  which  are  cu 
uents  of  the  Faculty  or  Alumni. 


Do  up  their  hair  in  tails. 
His  wedding  tour  completing, 
He's  making  wire  nails. 

Chorus. 

One  helps  to  run  a  railroad 

Way  down  in  Mexico, 
To  Canada  some  others, 

But  not  with  *'  boodle  "  go. 
A  few  in  Costa  Rica 

The  sunny  seasons  pass, 
While  some  in  foggy  London 

Are  making  water  gas. 

Chorus. 

Amid  the  snows  of  Russia 

One  M.  E.  cast  his  lot, 
While  some  who  went  to  Cuba 

Find  it  of  late  too  hot. 
The  Argentine  Republic 

For  one  is  doing  well, 
While  one  makes  rapid  transit 

In  the  land  of  William  Tell. 

ChorUvS  . 

But  each  one  thus  to  locate 

Would  sure  demand  from  me, 
Beingunprepared  for  "entrance,"  * 

Too  much  geograpliy  ; 
I'll  only  say  in  passing. 

That  if  I  come  to  know 
A  place  which  wants  a  graduate. 

One  there  will  straightway  go. 

rrently  reported  to  be  quite  beyond  the  attain- 
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EXHIBITION  OF  WORK  OF  THE  FACULTY  AND  ALUMNI. 

A  very  interesting  feature  of  the  celebration  of  the  25th 
antiiversar>'  was  the  exhibition,  held  Friday,  February  19th,  in 
the  Institute  building,  of  machinery,  apparatus,  photographs, 
etc.,  which  represented  the  work  of  members  of  the  faculty  and 
of  many  of  the  alumni. 

The  exhibits,  numbering  nearl>'  100  installations,  consisted 
of  machines  and  apparatus  designed  or  invented  by  the  exhibit- 
ors, and,  where  the  exhibits  consisted  of  photographs,  they  illus- 
trated extensive  engineering  works  planned  by  and  erected  under 
the  supen'ision  of  graduates  of  the  Institute. 

Examples  of  the  literary  activity  of  the  ahinmi  were  present 
in  the  form  of  technical  works,  numerous  papers  which  had  been 


:c$  ^nii  of  contributions 

difiributed  in  the  pliys- 

■jr>',  :::jcliiiie  shop,  and 

:-ily  virled   character. 
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As  \-aried  in  character  as  the  exhibits  were,  they  did  not  by 
any  means  indicate  all  the  kinds  of  engineering  and  scientific 
work  in  which  the  Stevens  graduate  is  employed.  Thus  the 
work  of  graduates  who  occupy  positions  of  superintendent  of 
motive  power  or  of  master  mechanic  of  railroads,  or  superintend- 
ent of  manufacturing  establishments,  etc..  could  not  be  repre- 
sented, although  their  work  is  equal  in  importance  to  any  that 
was  exhibited. 

In  order  to  give  the  public  additional  opportunity  to  see  the 
exhibits  and  to  satisfy  a  ver>'  general  request  it  was  decided  to 
continue  the  exhibition  on  Saturday,  February  20th,  and  Mon- 
day, Febniar>'  2 2d. 

Upon  these  days,  also,  the  attendance  was  large,  while  but 
few  of  the  exhibits  were  in  operation.  In  the  follo\Nnng  enu- 
meration of  the  exhibits  brief  descriptions  of  some  of  them  are 

added  to  further  indicate  the  extent  and  character  of  the  ex- 
hibition. 

W.  S.  AcKERMAN,  M.  E.,  *9i,  exhibited  a  water  colored 
sketch  of  a  section  of  a  white-lead  factor>*  which  he  designed 
and  erected  for  the  National  Lead  Co.  in  Philadelphia,  in  1896  ; 
also  numerous  photographs  showing  details  of  engine  room, 
white-lead  machinery,  etc.,  which  were  installed  in  the  above 
ftctory.  Particular  mention  should  be  made  of  a  photograph  of 
an  under-runner  mill  of  massive  construction  for  grinding  car- 
bonate of  lead  in  water. 

Mr.  Ackerman  has  just  gone  in  business  for  himself  and  will 
'make  the  designing  of  factories  for  the  manufacture  of  whitc- 
kad,  colors  and  linseed  oil  his  specialty. 

J.  S.  Alden,  M.  E.,  '84,  exhibited  pamphlets  on  "  Theorj' 
qf  Matter.'* 

Oscar  Antz,  M.  E.,  ^78,  presented  Drawings  of  a  Com- 
pressed Air  Snow  Flanger. 

C.  G.  Atwater,  M.  E.,  '91,  exhibited  Photographs  of  Coke 
Ovens. 
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B.  C.  Ball,  '95,  exhibited  a  Tachometer,  an  optical  instru- 
ment for  observing  the  exact  amount  and  the  rate  of  variation 
from  a  constant  speed  of  a  revolving  object. 

Its  accuracy  depends  upon  the  fact  that  a  steel  rod  vibrates 
isochronously,  no  matter  what  the  amplitude,  within  reasonable 
limits,  may  be.  A  steel  rod  is  kept  vibrating  by  means  of  an 
electro-magnet.  This  rod  carries  a  screen  which  has  a  slit  cut 
through  it  and  this  slit,  when  the  bar  is  at  rest,  is  exactly  oppo- 
site a  corresponding  slit  in  a  stationary  screen,  which  is  used  as 
an  eye-screen. 

When  the  bat  vibrates  the  slit  in  the  eve-screen  is  seen  to 
open  and  close  at  perfectly  regular  intervals  of  time. 

If  some  revolving  object,  as  the  fly-wheel  of  an  engine,  is  in 
the  field  of  view  through  the  screen,  and  if  its  number  of  revolu- 
tions per  minute  just  equals  the  number  of  semi- vibrations  of  the 
bar  per  minute,  then  it  will  appear  to  stand  still. 

If  the  revolutions  and  the  vibrations  do  not  coincide,  they 
can  be  made  to  do  so  by  moving  the  rider  which  the  bar  carries, 
thus  changing  the  rate  of  vibration.  If  the  adjustment  is  made 
so  that  the  wheel  appears  to  stand  still  the  revolutions  and 
vibrations  coincide,  and  if  the  revolutions  per  minute  then 
change  in  the  least  degree  the  wheel  will  appear  to  revolve 
forward  or  backward,  as  the  case  may  be,  and  this  apparent 
motion  is  the  exact  amount  of  the  gain  or  loss. 

This  exhibit  also  included  a  throttling  governor,  which 
was  designed  to  use  the  accelerating  forces,  due  to  a  change  of 
speed,  to  assist  centrifugal  force  to  affect  the  governing  motion. 
Especial  attention  was  given  to  the  elimination  of  friction. 

Wm.  O.  Barnks,  M.E.,  '84,  exhibited  a  photograph  of 
a  steel  tj'pe  engraving  machine  which  he  invented  and  designed. 

Geo.  M.  Bond,  M.E.,  '80,  exhibited  a  photo-print  of  a 
Standard  Measuring  Machine.  This  machine  combines  the 
features  of  an  **  instrument  of  precision**  for  measuring  linear 
dimensions  by  means  of  a  microscope  and  a  finely  graduated 
'Terence  bar  and  also  the  application  of  the  micrometer  index 
'  acrew  with  a  most  delicate  attachment  for  determining 
ire  of  pontact,  both  at  zero  and  for  the  gauge  measured. 
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This  machine  is  specially  adapted  to  meet  the  requirements  for 
laboratory  and  tool-room  service, 

B.  G.  Braine,  M.E.,  '93,  exhibited  photographs  of  the  Glas- 
gow Harbor  Tunnel  Elevators,  located  at  each  end  of  the  tunnel 
under  the  Clyde  at  Glasgow,  Scotland,  and  used  for  raising  and 
lowering  vehicles  to  the  tunnel ;  another  part  of  the  exhibit 
consisted  of  photographs,  representing  track  construction,  ma- 
chinery room,  etc..  of  the  Lake  George  (N.  Y.)  Incline  Railway 
and  also  the  dynamo  room  and  outside  wiring  of  an  electric- light 
plant,  located  at  the  same  place.  With  the  lirst  of  these  engi- 
neering works  Mr.  Braine  was  connected  as  draughtsman  and 
with  the  latter  as  assistant  engineer. 

H.  M.  Brinckeehoff,  M.E.,  '90,  exhibited  a  framed  set 
of  twelve  photographs,  being  views  on  the  Intramural  Railway  at 
the  World's  Fair,  and  on  the  Metropolitan  West  Side  Elevated 
Railroad  at  Chicago. 

Mr.  Brinckerhoff  was  assistant  engineer  and  joint  patentee 
with  C.  H.  Macloskie  of  the  Third  Rail  Sj'stem,  here  used  for  the 
first  time,  and  the  apparatus  connected  with  it.  The  same 
system  is  in  use  on  the  Metropolitan  Road  and  views  show  the 
Roll  Lift  Bridge,  power  station,  cars,  etc.,  all  of  which  are 
operated  electrically,  the  apparatus  having  been  installed  under 
his  direction  and  supervision  as  electrical  engineer  of  the  railroad 
company. 

Prof.  W.  H.  Bristol.  M.E.,  '84,  in  conjunction  with  B.  B. 
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The  construction  and  operation  of  the  instrument  are  as 
follows :  The  bulb,  which  is  to  be  placed  at  the  point  where  the 
tempcfrature  is  to  be  measured,  is  partly  filled  ^4th  alcohol,  the 
remaining  air  is  then  exhausted  from  the  bulb,  the  capillary 
connecting  tube  and  the  helical  pressure  gauge  tube,  and  finally 
the  entire  system  is  hermetically  sealed.  If  heat  is  then  applied 
to  the  bulb  the  vapor  of  the  alcohol  condenses  and  completely 
fills  the  helical  recorder  tube  and  the  capillar>*  tube  leading  to  it. 
The  pressure  due  the  temperature  of  the  oven,  pipe  or  closed 
space  is  then  transmitted  to  the  recording  gauge,  the  scale  of 
w^hich  has  been  graduated  to  read  in  degrees  by  means  of  a  stand- 
ard thermometer. 

No  compensation  or  correction  is  required  for  changes  of 
temperature  in  the  room  where  the  recorder  is  located,  as  the 
recorder  gauge  tube  and  the  capillar>'  connecting  tube  are  com- 
pletely filled  with  the  condensed  alcohol,  and  pressures  trans- 
mitted to  the  recorder  depend  entirely  upon  the  pressures  due 
the  temperatures  at  the  bulb. 

Electrical  recorders  were  illustrated  by  a  set  of  three 
instruments,  placed  in  an  incandescent  lamp  circuit ;  the  first 
recorded  the  voltage,  the  second  the  amperes  and  the  third  the 
watts.  By  var>'ing  the  number  of  lamps  in  the  circuit,  the 
operation  of  the  combined  set  of  recorders  could  be  readily 
observed,  affording  a  simple  and  effective  method  of  illustrating 
the  relation  existing  between  voltage,  amperes  and  watts  of  an 
electric  current. 

Mr.  Carl  Trautvetter,  '90,  who  is  electrician  for  The  Bristol 
Co. ,  personally  prepared  the  electrical  recorders  for  the  exhibi- 
tion. To  meet  the  wide  range  of  commercial  requirements,  over 
one  htmdred  different  varieties  of  these  recorders  have  been 
designed.  Several  thousand  instruments  have  been  sold  and  are 
in  daily  use,  orders  having  been  received  from  almost  ever>' 
civilized  part  of  the  world. 

In  addition  to  the  line  of  recorders  a  complete  set  of  patent 
steel  belt  lacing  was  also  exhibited. 

Morgan  Brooks,  M.  E.,  '83  exhibited  drawings  of  an  Au- 
tomatic Telephone  System  for  Villages  which  he  patented  Nov. 
3,  1896. 
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This  system  is  designed  to  meet  the  demand  for  a  simple  and 
reliable  automatic  telephone  ser\'ice  in  places  where  the  expense 
of  an  operator  is  prohibitory*.  The  wires  composing  the  system 
do  not  meet  at  any  central  point,  but  pass  in  series  through  all 
subscribers'  instruments,  and  return  into  themselves,  forming  an 
endless  circuit.  The  peculiar  feature  of  the  system  lies  in  con- 
necting the  bells  each  with  two  of  the  wires  by  a  method  which 
permits  a  selective  signal  to  h^  sent  from  any  station,  calling  only 
the  party  wanted.  A  numl3er  of  wires,  X,  in  a  given  system 
allows  X  t  X-i  ■  different  call-bell  c<3nnections  ;  hence  40  stations 
require  but  7  wires.  For  «3peratinjr  the  call  bells  from  a  distance 
no  apparatus  is  requiretl  more  complicated  than  the  ordinary-  tele- 
graphic relay,  which  is  noted  ff:>r  certainty  of  action.  The  relay 
connections  do  not  make  any  cross  between  the  wires,  each  of 
which  is  always  an  independent  metallic  circuit.  These  metallic 
circuits  are  useil  for  conversation,  and  there  mav  be  as  manv 
simultanet^us  crmversations  without  interference  as  wires  in  the 
system.  Each  subscriber  \ii\<  a  telephone  set.  and  a  small  switch- 
board givintj  him  comman<i  of  the  entire  system.  For  quickness 
of  action  this  system  is  noteworthy,  as  it  takes  but  tliree  seconds 
to  call  any  subscriber.  A  '  *  busy  "  test  prevents  unnecessary  in- 
trusion. This  system  has  a»hance<i  beyomi  the  experimental 
stage,  a  practical  trial  at  Xorthiielii.  Minn.  ha\-ing  substantiated 
the  claims  maile  for  it. 

Edwin  Btrh«''RN.  M.  E..  ^-.  This  exhibit  consisted  of  : 
I.  PhntOiTraphs  -^h^nving  the  complete  pmver  plant  of  the 
DodiTe  Ct^M  SC';*raije  Cv\  -system  of  the  Erie  Railroad  at  East 
Buffalo.  X.  v..  ami  pnncipally  the  plant  for  furnishing  power  to 
the  Dod:ze  <\stcm  as  »:esi:.riiev:  and  erect  e<.ib>'  Messrs.  Burhom  and 
Grani^-er  a::<l  orectcii  untier  the  -^uper^'i.'^ion  <.n'  C  E.  Machold.  "85. 
The  steam  plant  consist.s  t>f  a  -^i.'i'er  lii.mse  cm  tain  in  g  two  150  H. 
P.  br-ilcr*^  and  tiiree  eTi;;;:nc  h«.nises.  The  steam  is  carried  from 
the  ''r.rier-  t"  the  en:^i::e  h^-uses  :i:  a  -traiv:ht  run  of  pipe  carried  on 
rt-Ucrs  n:<  i:TUe<*  -c  -reciall^'  •le^ii^uei:  tracks  and  supported  on 
:r'»u  irjir.\<:<  i::-ou:  -^  fret  aS;^--^  the  .^^r^.-und.  At  each  engine 
h«'T:sc  is  r lace* I  a  o>n:'-inc«i  separat-T  and  expansion  joint.  The 
engines  are  -/f  the  plain  sii'ie  valve  type,  ^c  H.  P.  each,  running 
z\-.<:  reV'/iutii.-ns  Dcr  minute. 


2.  Photographs  of  the  \Voodbur\*  Engine  sho^"ing  a  recent 
type  ^"ith  the  impro\''ements  in  lubricating  and  crank  gnard,  de- 
signed by  Bnrhom  &  Granger,  and  installed  in  various  buildings 
in  the  \Tcinit\'  of  New  York  Citv, 

3.  Blue  prints  of  proposed  boiler  house  at  Ridgewxxxi  for 
the  Citv  of  Brooklvn. 

The  steam  boilers  and  generating  plant  were  designed  under 
the  personal  supervision  of  Mr.  Burhom. 

Wm.  S.  Chester,  M.  E..  'S6.  This  exhibit  consisteii  of 
photographs  and  sketches  showing  the  development  of  the  use  of 
the  electric  motor  for  organ  blowing.  The  first  electric  motor 
applied  for  this  purpose  was  installed  in  St.  Paul's  ChaiX'l,  New 
York  City,  and  gave  entire  satisfaction.  Its  initial  trial  was 
witnessed  by  many  who  were  interested  in  this  si'^ecialty.  Hue 
notice  was  also  taken  of  the  first  motor  installed  in  Brtx^klyn. 

From  this  beginning  a  department  has  l>een  made  in  the 
C.  &  C.  Electric  Company  and  they  now  have  over  one  hundreil 
motors  in  the  \-icinity  of  New  York  that  are  doing  their  work  sat- 
isfactorily for  this  purpose. 

Sketches  of  several  plants  showing  the  method  of  arrange- 
ment and  connection  together  with  numerous  testimonials  were 
also  exhibited. 

Bartox  H.  Coffev,  M.  E.,  '85,  presented  photographs  of 
a  Dredging  Plant  which  was  erected  and  maintained  under  his 
supervision.  The  pumps  were  specially  built  according  to  his 
designs. 

Chas.  RrssELL  Collins,  M.  E.,  '86,  is  the  inventor  of  an  oil- 
spraying  device,  for  use  in  the  production  of  carburetteil  water- 
gas,  for  injecting  oil  or  other  liquid  liydrocarl)ons  into  the  water- 
gas. 

The  principal  objects  of  the  invention  are  to  obviate  waste  of 

the  liquid  hydrocarbon  and  to  hasten  and  facilitate  and  finally 

attain  a  more  perfect  carburation  of  the  water-gas  than  has  l>een 

heretofore  possible ;   and  that  this  be  accomplished  economically 

and  in  a  comparatively  inexpensive  manner. 

It  is  also  claimed  that  the  arrangement  of  the  parts  is  such 

that  they  can  be  readily  detached  and  assembled  and  that  means 
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are  provided  for  adjusting  the  operative  parts  in  order  to  com- 
pensate for  their  expansion,  contraction  and  wear. 

Mr.  Collins  exhibited  a  copy  of  his  patent  and  a  sectional 
model  of  the  device. 

A.  A.  Fuller,  M.  E.,  *88,  F.  N.  Connet,  M.  E.,  '89,  and  W. 
W.  Jackson,  M.  E.,  '89,  who  are  connected  with  the  Builders' 
Iron  Foundry,  Providence,  R.  I.,  asSupt.,  Chief  Draughtsman, 
and  Draughtsman,  respectively,  exhibited  40  photographs  illus- 
trating the  work  of  this  Company. 

Also  a  14"  Polisher  on  Column  which  differs  from  the  aver- 
age machine  of  its  class  in  having  a  spindle  of  unusual  length 
and  stiflFness,  provided  with  special  ring  and  scraper  de\'ices  to 
secure  copious  lubrication.  The  frames  are  extended  so  that 
pieces  of  awkward  shape  can  be  easily  polished. 

The  exhibit  also  included  a  10"  X  18"  countershaft  and  a  2" 
universal  belt  shifter — designed  and  patented  by  Mr.  Connet — 
which  shift  the  belt  on  and  off  the  loose  pulley  by  successive 
pulls  of  a  single  rope. 

The  imiversal  belt  shifter  was  presented  to  the  Institute  by 
Mr.  Connet. 

In  addition  to  the  above  the  exhibit  included  a  Venturi  meter, 
for  measuring  large  volumes  of  water,  which  consists  merely  of 
a  contracted  tube  of  certain  proportions,  and  whose  operation  de- 
]  ends  solely  on  the  relation  established  in  it  between  velocities 
and  pressures.  A  recording  instrument  also  accompanied  the 
meter. 

Venturi  meters  which  measure  the  entire  water  supply  of 
several  cities  are  in  successful  operation. 

John  S.  Cooke,  M.  E.,  '79,  and  Fred.  W.  Cooke,  M.  E., 
\S2,  the  former  President  and  Gen'l  Manager,  and  the  latter  Vice- 
President  of  the  Cooke  Locomotive  and  Machine  Co. ,  of  Pater- 
son,  N.  J.,  exhibited  photographs  of  locomotives  built  by  their 
Compan}'. 

Hermann  F.  Cuntz,  M.  E.,  '94,  exhibited  a  catalogue  of  the 
Pope  Tube  Company  of  Hartford,  Conn. ,  containing  information, 
in  tabulated  form,  giving  the  necessary-  gauges  of  tubing  in  deci- 
mals of  an  inch  for  equivalent  transverse  strength  in  the  difiFerent 
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sizes.  '  To  make  this  table  universal  and  applicable  as  well  to  all 
intermediate  sizes  the  curves  of  equivalent  transverse  strength 
were  plotted.  The  original  of  these  curves  was  dra^^'n  by  Mr. 
Cuntz  on  a  large  scale  and  reduced  for  publication. 

J.  H.  Cuntz,  C.  E.,  M.  E.,  '87,  exhibited  some  of  his  liter- 
ar>-  work  in  the  form  of  pamphlets  on  *  *  Money.  * ' 

One  of  these  pamphlets,  entitled  *'  Our  Money,  As  It  Is,*'  was 
published  by  the  Sound  Currency  Committee  of  the  Reform  Club 
of  New  York  ;  the  title  of  the 'other  was  '*  Plain  Words  About 
Silver  Money.** 

O.  G.  Dale,  M.  E.,  '93,  had  on  exhibition  a  small  steam 
engine  which  he  designed  and  built  when  he  was  a  student.  The 
engine  was  in  operation  during  the  exhibition. 

Profs.  Denton  and  Jacobus  exhibited  the  apparatus  used 
by  them  for  instruction  purposes  in  the  Department  of  Experi- 
mental Mechanics. 

Profs.  Denton  and  Webb  exhibited  jointly  a  friction  brake 
specially  designed  for  testing  vSteam  turbines.  This  brake  has 
been  used  in  testing  a  steam  turbine  running  at  a  speed  of  20,000 
revolutions  per  mfnute  and  was  found  to  be  perfectly  reliable  in 
its  action  at  this  high  velocity. 

The  brake  consists  of  a  disc  which  was  coupled  to  the  tur- 
bine shaft  and  enclosed  in  a  stationary  cylinder  filled  with  water. 

The  cylinder  was  suspended  by  means  of  a  wire  which  was 
subjected  to  a  torsional  strain  equal  to  the  friction  between  the 
revolving  disc  and  the  water  and  also  that  due  to  a  speed  counter 
mounted  on  the  cylinder.  The  wire  served  as  a  torsional  spring 
by  which  the  work  absorbed  by  the  brake  could  be  measured. 

With  a  disc  4y\"  in  diameter  revolving  at  20,000  turns  per 
minute  16  horse-power  was  absorbed  with  perfect  steadiness  of 
action  for  an  indefinite  period. 

A  number  of  discs  may  be  used  with  a  clearance  of  ^^q"  be- 
tween their  faces.  A  photograph  was  exhibited  of  a  brake  con- 
structed on  this  principle,  UvSed  in  tests  of  a  Curtis  Steam  Tur- 
bine which  was  capable  of  absorbing  200  horse-power  at  a  veloc- 
ity of  3,000  revolutions  per  minute. 

R.  M.  Dixon,  M.  E.,  *8i,  engineer  of  The  Safety  Car  Heat- 
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ing  and  Lighting  Co.,  New  York  City,  who  has  associated  with 
him  as  assistant  engineers,  J.  A.  Dixon,  '91,  O.  C.  Whitney, 
'92,  J.  V.  Macdoxald,  '93,  Percy  Allan,  '95,  and  Rudolph 
Brvckskr.  '96,  exhibited  several  lamps  for  lighting  with  Pintsch 
Gas  System  and  model  showing  car  equipment  for  heating  with 
hot  water.  (See  vie\v  of  Exhibition  in  Phys.  Lab,  looking  East,  J 
The  accompanying  illustration  shows  in  section  the  construc- 
tion of  the  lamp  used  in  the  Pintsch  system  of  car  lighting.  It 
is  claimed  to  be  absolutely  shadow- 
less, radiating  light  upward  to  the 
ceiling  and  horizontally  to  the  sides 
of  the  cars,  while  the  maximnm 
amount  of  radiation  is  below  the 
horizontal,  giving  a  very  useful 
effect  for  reading  purposes.  It  also 
combines  great  steadiness  of  flames 
in  even  severe  drafts  with  maximum 
efficiency  in  consumption  of  gas 
secured  by  arrangements  for  heating 
the  incoming  air.  by  the  heat  of  the 
outgoing  products  of  combustion. 
The  lamp  is  usually  suspended 
from  the  car  ceiling  by  four  arms, 
one  of  which  forms  the  gas  supph-  pipe  and  is  connected  at 
the  tapping  shown  at  the  left  of  the  illustration,  from  which  the 
gas  is  conducted  by  the  passage,  shown  in  the  illustration,  to  the 
place  of  combustion,  which  usually  is  of  individual  flames  from 
two  to  six  ill  number,  or  in  some  cases  burners  of  the  Argand 
t>pe  are  used.  The  main  flame  or  body  of  the  lamp  is  a  solid 
ring  having  four  tappings,  two  of  which  are  shown,  for  connect- 
ing the  hanging  arms.  To  the  lower  side  of  this  ring  is  hinged 
another  ring,  carrying  the  glass  bowl,  which  protects  the  flames 
from  drafts.  Abo\e  the  lx)wl  is  an  iron  ring-shaped  reflector, 
eiiaiiielled  white  on  its  under  side,  and  near  its  outer  circumfer- 
ence having  holes  for  tlie  admission  of  air  to  the  interior  of  the 
glol>e.  Another  reflector,  cup  shaped,  is  also  shown,  and  be- 
tween these  two  reflectors  is  formed  an  annular  space,  which  is 
the  l>eginniiig  of  a  flue  for  the  outgoing  products  of  combustion. 
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Resting  on  the  inner  edge  of  the  ring-shaped  reflector  is  a 
mica  chimney  forming  a  portion  of  the  flue,  and  at  the  upper  end 
of  the  mica  chimney  the  flue  is  divided  into  four  cylindrical  iron 
flues.  These  four  flues  are  surrounded  by  a  cylinder  having  a 
flange  which  rests  on  the  glass  shade,  the  latter  resting  on  the 
ring  of  the  lamp.  In 
order  to  relieve  the 
weight  of  the  upper 
or  divided  portion  of 
the  flue  from  the  mica 
chimney,  a  spider- 
shaped  casting  carries 
the  weight  of  this  flue 
to  the  main  frame  or 
body  casting  of  the 
lamp.  There  is  a  dia- 
phragm fastened  to 
the  upper  side  of  the 
body  ring,  which  ex- 
tends conically  to- 
wards the  mica  chim- 
ney, but  does  not  quite 
touch  it.  Near  the 
upper  end  of  the  cyl- 
inder surrounding  the 
four  cylindrical  flues 
are  apertures  for  the 
admission  of  air.  The 
lamp  being  lighted, 
the  flues  are  heated, 
forming  a  draft  which 
draws  fresh  air  for 
combustion  in  through  the  orifices  in  the  cylinder  surrounding 
the  flues.  The  air  passes  down  around  the  four  cylindrical  flues, 
and  thence  along  the  mica  chinniey  around  the  inner  edge  of  the 
diaphragm  between  the  diaphragm  and  ring  reflector  to  the  aper- 
tures or  orifices  leading  into  the  space  between  the  ring  reflector 
and  the  bowl  where  the  gas  is  burned.     The  whole  course  of  the 
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The  works  were  planned,  the  specifications  prepared  and  the 
construction  was  supervised  under  the  immediate  direction  of 
Mr.  Doty. 

E.  H.  Foster,  M.  E.,  '84,  exhibited  a  photograph  of  a 
pumping  engine  which  is  one  of  the  most  recent  examples  of  a 
high  duty  engine  built  by  Henr>-  R.  Worthington. 

This  engine  pumps  8,000,000 gallons  of  water  at  100  ft.  head 
and  gave  a  duty  test  of  138,000,000  foot  pounds  for  100  lbs.  of 
coal.  The  notable  feature  of  this  type  of  engine  is  the  applica- 
tion of  a  **  high  duty  attachment  **  consisting  of  a  compensating 
device  to  maintain  a  uniform  effort  on  the  pump- rod  throughout 
the  stroke  while  working  steam  at  high  grades  of  expansion  and 
without  the  use  of  a  fly-wheel  and  crank  motion  and  its  accom- 
panying disadvantages  to  a  pumping  engine. 

A  pair  of  oscillating  cylinders  fitted  with  plungers  of  equal 
diameter  are  carried  in  a  frame  and  attached  to  each  rod  in  such 
a  manner  that  they  will  be  forced  in  during  the  first  half  of  the 
stroke,  thereby  storing  up  energy  when  the  pressure  in  the  steam 
cylinders  is  high  and  allowed  to  react  during  the  latter  half  of 
the  stroke,  thus  giving  out  energy  to  the  piston  rod  when  the 
steam  has  expanded  to  a  low  pressure.  These  compensating 
cylinders  can  also  be  made  to  serve  as  pump  governors. 

Mr.  Foster  entered  the  Worthington  shops  in  1884,  when 
the  above  described  feature  was  first  introduced,  and  has  been 
engaged  in  the  manufacture,  design  and  erection  of  these  ma- 
chines, having  visited  all  parts  of  this  countr\'  in  their  interest, 
and  been  in  charge  of  an  installation  at  the  Paris  Exposition  in 
1889. 

Prof.  F.  D.  Furmaj^,  M.  E.,  '93,  exhibited  a  tabulated 
review  of  standard  draughting  room  methods. 

The  information  given  in  tabulated  form  was  obtained  for 
the  Department  of  Drawing  by  personal  visits  made  by  Mr.  Fur- 
man  to  a  number  of  representative  manufacturing  establishments 
of  the  country. 

Professors  Wm.  E.  Geyer  and  A.  F.  Ganz,  Exhibit 
of  the  Electrical  Department. 

The  machinery  and  appliances  of  the  electrical  department 
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lit  to  full  brightness,  remained  unchanged  upon  introduction  of 
the  iron  core. 

The  explanation  of  this  is  quite  simple.  In  the  first  position 
we  have  an  alternating  current,  and  the  lamp  is  extinguished  be- 
cause the  iron  core  greatly  increases  the  inductance  and  thus 
chokes  off  the  current.  In  the  second  position  a  condenser  is 
placed  in  circuit  with  the  alternating  current  and  only  a  small 
current  can  pass ;  the  introduction  of  the  iron  core,  however,  in- 
creases the  inductance  so  as  to  neutralize  the  capacity  of  the  con- 
denser. In  the  third  position  a  direct  current  is  used  when  in- 
ductance does  not  come  in. 

The  lecture  model  of  a  polyphase  induction  motor,  designed 
by  Prof.  Ganz  and  described  in  the  July,  1896,  number  of 
the  Indicator,  w^as  shown  in  operation  on  a  three  phase  circuit. 
Various  combinations  of  lamp  circuits  for  three  phase  currents 
were  also  shown. 

It  may  be  worth  mentioning  here  that  the  current  for  the 
entire  lighting  during  the  exhibition  was  supplied  by  the 
dynamo  which  was  directly  connected  to  the  Nash  gas  engine. 

Gus.  C.  Henning,  M.  E.  ,  76,  exhibited  the  following  instru- 
ments for  testing  materials : 

1.  Double  Electric-Contact  Micrometer. 

2.  Extensometer  for  Long  Meml^ers. 

3.  Mirror  Apparatus. 

4.  Wire  Pocket  Recorder. 

5.  UnivervSal  Pocket  Recorder. 

The  first  two  of  these  instruments  are  fuUv  described  in  Vol. 
XVI.  Trans.,  A.  S.  M.  E. ,  p.  479.  The  Mirror  Apparatus  is  de- 
scribed and  illustrated  in  American  Machinist  of  Feb.  11,  1897. 

The  double  electric-contact  micrometer  is  claimed  to  be  truly 
symmetrical  in  its  disposition  about  the  test  piece  ;  it  can  be  attached 
to  all  sizes  and  shapes  of  test  pieces  whose  dimensions  do  not  ex- 
ceed 2){("  square,  with  equal  accuracy  and  facility  ;  and  automat- 
ically measures  off  the  gauge  length  accurately. 

The  essential  elements  of  the  mirror  apparatus  are  a  pair  of 
rollers,  each  carrying  a  mirror,  reflecting  scales  set  at  a  distance 
into  a  telescope  set  at  any  convenient  point ;  a  pair  of  springs  at- 
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tacheri  a*  one  end  to  the  test  piece  bear  at  the  other  a;jainst  ihe 
roller-s  '.vhich  aj^ain  hiear  on  the  test  piece.  Thus  if  the  test  piece 
changes  its  Ien;rth  the  roller^  move  and  thus  revolve  the  niirrijrs 
":^-h:ch  thereoy  renect  di5erent  parts  of  the  scales  in  direct  propor- 
tion to  twice  the  ratio  between  distance  of  scales  from  niirr^r  to 
th*:  diarr.eter  or  rollers. 

The  clarr*t>insr  frame  is  so  arranared  that  the  D^jints  attaching 
the  lower  ends  of  springs  follow  the  diminution  of  test  piece 
under  strain,  thus  always  maintaining  the  instniment  in  its  initial 
^y-/*  it  ion  with  reference  to  the  roller. 

The  Wire  and  the  T.'niversal  Pocket  Recorders  are  also  in- 
g^enious  appliances  for  testing  purposes. 

The  former  in.strument  is  used  to  obtain  autographic  stress- 
strain  diagrams  of  wire  up  to  the  instant  of  rupture,  recording  the 
ela-jtic  limit,  yield  point,  maximum  load,  point  of  rupture,  elonga- 
tion within  elastic  limit  and  at  instant  of  rupture. 

The  Universal  Pocket  Recorder  difiFers  from  the  foregoing  in 
that  it  is  designed  to  apply  with  equal  readiness  to  all  test  pieces 
in  ordinary-  u^je  and  that  the  attaching  points  are  spring-cushioned. 

Wm.  Hkwitt.  M.  E.,  '74.  e.xhibited  samples  of  wire  rope  of 

ordinary  and  special  constructions.  These  ropes  are  the  product 
fd  machine^  which  were  designed  and  patenteti  by  Mr.  Hewitt. 

The  samples  were  enclosed  in  a  ?^Drder  of  small  wire  rope 
-kpliced  ciulless  and  showing  that  >uch  rope  can  be  spliced  without 
inr  ri-;ising  its  rlianieter  and  without  loss  of  strength,  as  has  been 
foiiiifl  ill  the  splice. 

\\.  A.  IIiCKOK.  M.  I^..  's.^,  exhibited  a  centro-linead.  a  de- 
vice for  drawing  [K:r'^iK:cti\e  views  an<l  by  which  an  accurate  rep- 
re  vn  tat  i<>!i  may  be  made  of  the  details  of  the  form  and  principal 
lin«*  of  a  hridy  for  the  purjKjse  of  mechanical  or  architectual  con- 
•-trii<  tioTi-. 

The  i:i--trnnient  \>  particularly  useful  in  drawing  the  perspec- 
tive- of  -y^-tems  of  parallel  lines  whose  vanishing  points  are  at 
( '>ii-i'l<f!ra];Ie  di stances  anil  fall  outside  of  the  drau*ing  board. 

i\\j)K<iy.  Hill.  .>i.  exhibited  Drawings  and  Photographs  of 
lUiildings. 
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N.  H.  HiLLER,  M.  E. ,  '89,  exhibited  Gauge  Cocks  and  Au- 
tomatic Valves  for  Refrigerating  Machinery. 

JOHX  W.  Howell's  exhibit  was  designed  to  show  the  de- 
velopment of  the  incandescent  lamp  from  1880  to  1895.  The 
specimen  lamps  exhibited  illustrated  three  steps  in  the  develop- 
ment of  the  globe.  These  globes  were  at  first  blown  from  glass 
tubes  in  the  factory-,  then  at  glass  works,  and  later  the}'  were 
made  by  blowing  them  in  a  mould  in  order  to  insure  the  same 
size  and  shape  for  all  bulbs. 

There  was  shown  the  carbon  filaments  which  were  at  first 
made  of  paper,  then  of  bamlxx)  which  was  carbonized  by  baking 
to  a  high  temperature,  and  the  bamboo  with  a  ])right  surface 
given  it  by  dipping  the  filament  in  an  asphalt  solution  before 
carbonizing  it.  Bamboo  filaments  heated  to  ver>'  high  tempera- 
ture in  an  atmosphere  of  gasolene  vapor  and  the  latest  kind  of 
filament,  made  by  dissolving  cotton  in  chloride  of  zinc  and 
squirting  it  through  a  die  into  alcohol  and  afterwards  treated  by 
the  hydro-carbon  process  were  also  exhibited. 

Three  forms  of  the  carbon  filament  were  shown,  viz.:  the 
loop,  the  spiral  and  the  oval  forms. 

The  development  in  the  method  of  making  the  joints  be- 
tween the  platinum  wire  and  the  filaments  was  shown  by  the  fol- 
lowing steps  : 

I.  A  mechanical  screw  clamp.  2.  A  joint  made  by  deposit- 
ing copper  upon  the  end  of  the  leading  wire  and  the  end  of  the 
filament.  3.  A  deposit  of  carbon  uix)n  the  wire  and  filament. 
4.  A  carton  cement  joint  which  is  put  on  in  the  form  of  a  paste, 
and  carbonized  bv  heat. 

Another  part  of  this  exhibit  represented  the  lamp  of  the 
present  day,  and  also  the  parts  entering  into  it. 

Alex  C.  Humphreys,  M.  E.,  '81  and  Arthur  G.  Glasgow, 
M.  E.,  *85,  of  the  firm  of  Humphreys  &  Glasgow,  exhibited  a 
handsome  set- of  photographs  representing  a  few  of  the  water  gas 
plants  that  they  have  erected  in  America  and  in  Europe. 

The  illustrations  were  well  selected  and  showed  careful 
attention  to  details  and  to  everything  that  goes  to  make  up  a 
perfectly  equipped  wateV  gas  plant. 
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2.  An  apparatus  for  exhibiting  the  distribution  of  moisture 
in  a  steam  main.  A  3-inch  glass  tube  was  mounted  horizontally 
so  that  the  action  of  the  moisture  could  be  seen  through  its 
sides.  There  was  also  a  special  device  which  allowed  the  action 
of  moisture  in  entering  a  collecting  nipple  of  a  calorimeter  to  be 
apparent  to  the  e^-e. 

3.  Apparatus  for  standardizing  indicators  and  thermometers. 

W»i.  A.  Jones,  M.  E.,  '94,  presented  an  illustration  and  de- 
scription of  a  15"  slottingf  machine,  designed  by  him  for  the 
Betts  Machine  Co.,  of  Wilmington,  Del,  This  machine  was  sent 
to  a  locomotive  plant  in  Russia. 

J.  F.  Kelly,  B.  S.,  '78,  exhibited  a  40  k.  w.  induction 
generator  and  electrical  measuring  instruments.  A  full  descrip- 
tion of  this  exhibit  will  .be  found  in  another  part  of  this  issue. 

Wm.  Kent,  M.  E.,  '76.     This  exhibit  included: 

1.  Transmission  Dynamometer  designed  by  Mr.  Kent  in 
1876  and  built  in  the  Institute  shops. 

2.  Torsion  Balance — Druggists'  Prescription  Scale,  designed 
in  1887. 

3.  Torsion  Balance  Pivot. 

4.  Truss  for  Torsion  Balance,  produced  by  Toggle  Joint 
Press,  designed  for  compressing  it. 

5.  Photograph  of  Transverse  Testing  Machine  for  small 
bars. 

6.  Patent  drawings  and  specifications  for  several  inventions 
including  Blast  Furnace,  Blowing  Engine,  Water  Tube  Steam 
Boiler,  Welding  Furnace,  Machine  for  Making  Tubes,  Flanging 
Machine,  Headers  for  Water-tube  Boilers,  Boiler  Furnace  and 
Grain  Meters. 

7.  Sketches  of  proposed  Testing  Apparatus  for  Determining 
the  Resistance  of  Metals  to  Repeated  Shocks. 

8.  Sketches  of  Apparatus  for  determining  the  heating  value 
of  coals. 

Also  Kent's  Mechanical  Engineer's  Pocket  Book  and  volume 
of  papers  presentcid  to  engineering  societies,  and  of  articles  pre- 
pared for  the  technical  press. 


^\\\.  K.  r< :%•«■;  M.  11,.  -^.  rxhibited  in  -rltacmcii  rnmace 
■iesiixnt-f:  '  v  '/.im  r-ir  !ari«-iraton-  ise.  I:  consisted  i  \  "lece  or 
i:ari»on  pinreri  ■.et':\'etrn  .arhon  ternnn.ils.  the  :an30ii  conductor 
'.ring'  ::mtr-r:  :o  \  ::ieii  temperature  "■>■  :he  pasaaije  -•!  a  current  of 
.-lfrrr;o:tv  thrriiijrh  ::, 

Mr  -vin?  -.:  lust  rated  :;:e  :Ci:i-fU  ■:  !:i5  ruruace  "  y  ruakin^ 
■riloiiim  nr.idt-.  .'^^r  :h:s  ^tirrose  !:e  Tiaccd  -.u  the  :ar^on  :on- 
■iiirt«»r  vhirh  -vas  ':t»ili)\veri  ■  ni.  l  mixture -r  lime  .uid  .'harcoai 
ind  in   •  "kt:  -hrirr  'irae  protiucei  j.  small  :-icce  -A  the  :ari~:de. 

V 'k  c  r  J ,  f  vS .  r  ?v  K o  i£  H  -  ex  hi D i  t  . :  0  n.si  * t ei  « -  f  t  he  :  oIl«-'\v:n ij 
t ex*- '  "'••"•  k -  ■  T ' : r  ?r  I n u nc :a t : o n  .it  7 reuch .  t he  ? rn nunc uition  •  ji 
■Venn  Tin  T'l*:  --"oniini-ation  - -f  Spanish.  Descnpcione^  Cleutidcaa. 
Tr.r  7"«-ni:ii  "-.•r".-  Iiii\v  to  Tliink  -.u  7rench.  rlow  to  Thmk  :n 
jV'=-rm;in  How  to  T;;ir.ic  n  Spanish.  Tlit  ".ast  three  ire  aca'ird- 
::\'j^  'n  "I'lr:  -suti'.or  -  '^i':::v^  Mcth(.'i:.  viiich  .iims  ir  ^viult  i  "^rac- 
tic^il  'tTriTniinii  ::"i  -nt-aic::::^  "  -•  ruaiiiiui:  the  learner  to  '.!:?<:  ai5 
■•'Witiiiliir'    '.iktr    \  ::a:iv-.      Tlic   I^.nk    •:    i"?!*^   .:ontain??    i  '.i^t -.n 


*•'.-*■ 


.Nr^.t-:;  -  '■;rori->:^:nnai  -tarer.'.  '.ransiatiuns.  rtc. 


/».    ^..xiri,     \[.    1.       '    .    :xh:L'itcd    Phutoirrapiii  ■»!   31arrt 

.[-.-..... r./.,r-,- «Tv.-    ::;■:  .iacter.a  ::i  v.ttL-r.     ^  .le*" -vere  :iLii<tra:e'i  'jy 

fi.     ■.•;■■■  'r     •■  •:-.:;   ■:::i-r'"—  r^T-itisitts  .n  '.he  -Jr-'ton   vater  supply  of 

;^.M-  "  T-;^      ■■:*:-r  t----  1' -.•:a::::i.M:h   -uvpliv^i  to  J"crsey  Cit";'.  and 

•  ■ . . .     r  . r . . -   ■■  -. . r ■)    ;  f . , I  '.< ■  - :: -.k :c    x : vor  - •  :rr- i :c«.i  to   Ho t^oicen.       He 

';-•    ■■•■'■■    ■  ■:    :  -r-r:---     :     \i\:::t-^'<    -i:-'\v:nL:  z--    liuerent  lorms  oi 

.•";''-■■-  •     .,':-:i:     ;■;    -.i^-   ^jirt.u:;:   v^ttrr-  iud  '::  the   iCO  'ihallow  and 

■■'■''.    ■■■'■'.-     .  r-T  :*::t;T;^    'hr    v  it^^r  -uprlied  to   Bn-oldyn.      Two 

>:•*■■-  -  .-.  •   •-■'!>--•-    -.irr-r":::    ;r.rvn   irivier  tiie  camera  lucid;^  and 

t/v  •"■ '!  :  '■  :-..:r.:t-r:-r-  :::■::■ -r.r -'latt-^  ■ -r  the  :nicro-or'^a:;iiinis 
:  '■/"  .  :  -  .  :■  ■•/.:. -ri-.r-  v-r :  :!-•.-  -i:-.v.vn.  '-eiri:^  part  of  ihe  forth- 
•  ■'  ■  .■_  -■•■^■.-'  ■:  •;>:  0:*-  ■•:  'At- >* ik:--n,  ■  n  t::e  tastes  and  odors 
■  '"■•-•"•■.■■    '-    '  *•■•"  -'jpp:.     -'''r''.  •!:..:  :"ethv.-«:.-  .:  • -it ectin^j  their  pre- 

« 1  ■  r,» i  n . / :    Mr-       .^.f ^--  .'-'. .;'.::"■.:'::«: n  : u  Phy -.  Lab .  !« >okin.s^  X» >rtb.  ■ 

[.  "^'.  i'.iri;   Jy      .\r.  r-l.      ■•".      This  exhibit  ojiisisted  of  four 
;  .rvr>   ;,!ir.*oc^ripr.-  of    /iectric  lii^^htinvj  and  electric  railway  con- 
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struction  in  the  City  of  Milan,  Italy,  installed  under  the  direction 
of  Mr.  J.  \V.  Lieb,  Jr.,  during  his  engagement  from  1882-1893 
as  the  Chief  Engineer  and  Director  of  Stations  of  the  Italian  Edi- 
son Company. 

Photo.  No.  I.  General  view  of  the  Edison  Central  Lighting 
Station  in  Milan,  Italy. 

The  ser\'ice  in  this  station  was  inaugurated  in  1883.  and  it 
wjis  the  pioneer  station  on  the  Continent  for  the  general  distri- 
bution of  current  for  public  and  private  lighting  and  electric 
power. 

Photo.  2.  A  series  of  views  along  the  route  of  the  electric 
trolley  road  in  the  City  of  Milan,  Italy. 

The  success  of  this  road  has  l)een  such  that  the  Italian  Edi- 
son Company  has  been  awarded  the  franchise  for  the  entire  street 
railway  sen'ice  of  Milan,  the  electric  trolley  displacing  an  excel- 
lent horse  car  svsteni. 

Photo.  No.  3.     Monumental  Arc  Lamp  Post. 

One  of  the  features  of  the  city  arc  lamp  installation,  com- 
bining on  one  post  high  tension  lamp  for  every  day  use,  and  three 
low  tension  lamps  for  use  on  gala  occasions. 

Photo.  No.  4.  General  view  of  the  Cathedral  Square,  Milan, 
Italy. 

Showing  the  equipment  of  the  monumental  square  in  front 
of  the  celebrated  Milan  Cathedral,  with  ornamental  high  tension 
arc  lamp  posts,  all  wires  l>eing  undergroiuid,  and  utilization  of 
part  of  the  same  poles  for  an  electric  trolley  service. 

A  DE  LA  M.  LoziER,  M.  E. ,  '94,  exhibited  an  Automatic  Elec- 
tric Sounding  Machine.  It  consists  of  a  hollow  steel  shell  con- 
taining a  Bristol  pres,sure  gauge  connected  by  an  orifice  to  the 
outside  of  the  shell,  and  so  arranged  that  when  immersed  the 
pointer  of  gauge  varies  the  resistance  of  a  rheostat.  This  vari- 
ation (due  to  different  pressures  and  corresponding  to  differ- 
ent depths)  is  indicated  automatically  on  board-ship  by  means  of 
a  voltmeter  .which  is  calibrated  in  fathoms.  The  cable  fastened 
to  the  shell  or  sinker  consists  of  three  wires  carefully  insulated 
and  is  mounted  on  a  reel,  so  that  the  sinker  can  be  readily  low- 
ered into  the  water. 


i88  The  25th  Annivenary. 

The  uses  of  this  apparatus  are  to  provide  the  means  of  ascer- 
taining the  depth  of  water  under  a  vessel  without  measuring  the 
amount  of  line  overtx>ard  or  without  lifting  the  sinker  to  do  so. 
It  can  be  kept  o\'erboard  for  an  indefinite  length  of  time,  and  if 
the  vessel  is  going  slowly  enough  to  permit  sinker  to  remain  on 
the  bottom,  it  will  show  a  continuous  indication  of  the  depth  of 
the  channel  through  which  the  vessel  is  passing. 

•Wm.  O.  Udi-Ow,  M.  E.,  '92.  Of  Ludlow  &  Valentine, 
Architects,  100  Broadway,  New  York  City,  exhibited  a  number 
of  water  color  and  pen  and  ink  sketches,  and  rendered  plans, 
which  represented  the  work  of  the  firm. 

A  building  for  the  East  Orange  National  Bank,  now  nearly 
completed,  was  shown  by  a  [wrspective  drawing  and  floor  plans. 

A  mill  for  the  Sterlingworth  Railway  Supply  Co.  was  a  sub- 
ject of  a  water  color  perspecti^'e  and  bhie  print  plans. 

Residences  for  Mr.  W,  F.  Moore,  at  Klatbush,  and  Mr.  S.  S, 
Johnson,  at  South  Orange,  were  shown  by  pen  and  ink  perspec- 
tives and  plans. 
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A  country  seat  for  Mr.  J.  M.  Valentine,  at  Chappaqua,  N.  Y. , 
was  shown  bj'  photographs  of  the  exterior  and  interior  and  a 
building  for  the  Shakesperian  Society,  of  Wellesley  College,  to  be 
built  in  old  English  style,  was  represented  by  a  water  color  drawing. 

Prof.  Mac  Cord's  exhibit  consisted  of  a  set  of  models,  ten 
in  number,  illustrating  problems  in  descriptive  geonietr>'  and 
mechanical  movements,  and  the  following  text-books : 

Kinematics  or  Mechanical  Movements. 

Mechanical  Drawing,  Progressive  Exercises  and  Practical 
Hints. 

Elements  of  Descriptive  Geometrv. 

The  models  exhibited  included  five  Olivier  models,  viz. : 

1.  Circular  and  Elliptic  Hyper]x)loids. 

2.  Parabolic  Hyperboloid  and  Limiting  Plane. 

3.  Two  Tangent  Hyperboloids  of  Revolution  with  their 
Common  Normal  Parabolic  Hyperboloid. 

4.  Two  Intersecting  Cones. 

5.  Model  exhibiting  the  following  surfaces,  viz. : 

a.  Circular  Cylinder. 

b.  Elliptic  Cylinder,  ist  Derivation. 

c.  Elliptic  Cylinder,  2d  Derivation. 

d.  Right  Circular  Conoid. 

e.  Elliptic  Conoid. 

/.  Warped  Surface — two  Circular  Directrices,  with  Plane 
Directer. 

g.  Warped  Surface — two  Circular  Directrices,  without  Plane 
Directer. 

h,     Cylindroid,  derived  from  2d  Elliptic  Cylinder. 

An  illustrated  description  of  this  last  model  is  given  in  this 
issue  of  the  Indicator,  the  first  four  were  descril)ed'  in  the  pre- 
ceding number. 

Besides  the  Olivier  models  there  were  two  other  models  of 
^>ecial  interest  to  students  of  descriptive' geometry,  viz. : 

A  Celluloid  Model  illustrating  Formation  and  Development 
of  Lower  Nappe  of  the  Developable  Helicoid. 

A  wooden  model  exhibiting  both  nappes  of  the  Developable 
Helicoid. 
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T'ic<tr  :to  TiCrieLs  Tvere  described   md   illiistmTed    in  the 

The  -J'/V  •>uini.:>iL  .If  tie. :  shown  "xere  : 

\frj#iel  :H:istrat:a'jr  :he  'jldiiain  Ci3upling  anii  lie  FiTTrptfc 
l':::r';c.        Tjeniription  md  Enisra^'ing-. — Indict. roR.  'jcr.     -ji. 

r-f'itrrr-inti.'il  P'.ancrar'  'XTietl  T rain-C  ircn la r. 

r.V.'.rj'.c  ?!aner.ir"  "Aliet:!  Train. 
-^.  T:e::h.in:i:iril  paridc-^rc    in   Tinch..  •:\-hiIe  the  -iriT-.n:?  :?iiaft 
vim.-  •:r.::';m:l:-    :he  la.-Tt  -r-htrtl  'A  the  :rain  revolves  irst  in  one 
iir-^'icn  inri  -.hen  Ln  *!ie  -jther.     It  was  illa-jinred  and  described 

T'.i'T^r:  rr*odcI.'5  -vire  made  nnder  the  r?upervisit:n  of  Pr^Df. 
\r.:r,  Cwri  "vlio  Ticr-rT/ver.  r^artiall-  zonstmcted  sjtne.  asaemblei 
'ithrrr-    in'.-rntTtrl  :h':  r.iost  •:•:  :hcm.  md  desi:^ed  the  whoLc. 

"\  ri.  M.\^«"tSF.'x<  .k  M.  E. .  md  R.  T.  K^>."r,<FORD.  M.  E.. 
".r  -xh-.'.it-i'i  in  ir-Daratiis  for  indicitini^  a  steam  enjrlne  nnder 
r^ ;.!•:.;    infl  :fjn-tar.t^y  var^-:n:^  j;-acl. 

Tr.:."r  -v-t-r  thr:  'jt:t:iT' -wth  -  :  the  necessity  for  determinin;*;  ac- 
■'/ir-it-t:'  -.'r.r:  !:«yr^-!jOu-er  •■..!  m  en:rlnc  di recti v  connected  to  a 
f\\  n/irr.'-.    ^ii-  :':rre:nt  from  -^-iiich  vv-as  use:  to  drive  a  motor  for 

-Lr'T '.r  Tr:r*.:'.:'r. 

T'.«",  oriir-.try  ir-'li'iat'Ts -v-rr   u-^c^i    is  a  *;as:s.     To  each  oi 

*h-;-T:  ■«  :-  :■::•:•:  i  r.-ate.  onett:-  ca  rr-  a  rjll  -.f  r>ar?er  on  a  spindle. 

'J :■.«-:  :]":•=:  o'r.-.-r  \\  t'.ic   irink  rrnd  :o  zarr^-  :*.v<:.  mbctr  rollers.      By 

—  —      •   ':    '/•:!!-:•■   or:  one  ■•:   these   r-:-Ilcrs  and  a  countershaft 

:h-:  -n.:' ::!•::  shaft,  the  r.ar-er  '.vis  drawn  alon^  by  the  in- 

::  rxr.-r    ir'::::-    "it    i   i:n:f'.r:::   -r-cr^l  '.vhich  would  be.  of  course. 

'.-r  r/-  -*••■:.  *    */.    •■'-^    ,-.^,-, '    .-.•■    '*-.:.    pin   T'Tii 

T!".'.-  :>:r.o:!.-  of  t'-.e  ir.di'.at'-.'r^  -vere  kept  pressed  a.i^inst  the 
:,'^j'>r  '/•  -r^rinj-!  an  :  :;:e-c  traced  c^'ntinuou^  cur\*es.  one  for 
'•;:c!:  -::■.'';  of  t;>.-  ryiiri.ier.  T-.-  mark  the  end  of  each  stroke  steel 
',^/.:/  '  :  -  V :  i  t  •=.- :  - .  v  e  ■  e«:  t  r*  .►-  n:  a  <  n  e  t  s  we  re  used .  T  hese  do  t  ters 
:/;:.;.■■';  ::.::r::-r  hoIe<  in  the  paper  at  the  instant  the  piston 
r--':'.h-''.  *.h':  *::-A  o:  i:-  -tr-.ke.  the  circuit  of  the  electro- magnets 
■>•::.;;;  '^rok^jri  by  a  break  '.-n  the  cross  head. 

i5y  :-:  ikin^  the  proper  allowances  these  distorted  cards  could 
b':  r:;cri-ure«'i  like  an  ordinary  card,  and  the  horse-power  of  the 
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engine  accurately  determined  for  each  stroke  of  the  engine.  In 
the  first  application  of  this  apparatus  the  horse-power  of  the  en- 
gine varied  from  30  to  minus  10  and  back  again  to  30  H.  P.  in 
less  than  5  seconds,  the  apparatus  giving  3ck">  cards  from  the  head 
and  the  same  number  from  the  crank  end. 

Dabxey  H.  Maury.  Jr.,  M.  E..  '84.  exhibited  a  photograph 
and  blue  prints  of  a  steel  tower  and  tank,  together  with  specifi- 
cations for  the  water  works  system  of  which  the  tower  and  tank 
form  a  part.  The  system  illustrated  is  that  of  the  Peoria  Water 
Co.,  Peoria,  111.,  and  was  designed  by  Mr.  Maury  and  erectcil 
under  his  super\*ision. 

Prof.  Alfred  M.  Mayer  exhibited  a  uumlKT  of  floating 
discsand  rings,  described  in  the  Octol)er,  1896,  ninnl>er  of  the 
Indicator.  He  also  showed  how  floating  magnetic  ncxnlles  ar- 
range themselves  in  regular  geometrical  figures  under  the  influ- 
ence of  a  magnet  suspended  over  them.  Of  acoustic  apixiratus 
Dr.  Mayer  exhibited  his  topophone  for  determining  the  direction 
from  which  a  sound  is  coming  :  also  a  sound  mill  consisting  of 
four  resonators  mounted  so  as  to  revolve  when  placed  near  a  vi- 
brating tuning-fork. 

President  Morton's  exhibit  consisted  of  the  following 
group  of  objects  : 

1.  A  collection  of  several  hundred  samples  of  single  and 
double  salts  of  Uranium  (many  of  them  made  for  the  first  time") 
upon  w-hich  he  had  made  the  research  as  to  the  ' '  Fluorescent  and 
Absorption  Spectra  of  the  I'ranium  Salts,"  published  during  1873 
and  1874,  together  with  colored  drawings  of  such  spectra  and  ap- 
paratus used  in  this  investigation. 

2.  Specimens,  drawings  and  apparatus  illustrating  another 
research  as  to  the  **  Fluorerscent  and  Absorption  Spectra  of  cer- 
tain sdlid  distillates  of  Petroleum. 

3.  Various  apparatus  used  in  optical  projection  or  the  exhi- 
bition by  means  of  images  on  the  screen  of  phenomena  of  sound, 
light  and  magnetism. 

4.  Paintings  representing  various  lecture  illustrations  such 
as  that  of  the  luminous  electric  tubes  shown  above. 

In  addition  to  these  there  were  hung  on  the  w-alls  a  number 
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■It  .iritiiii.i!  iesiijns  and  !iiiiij^Tn.iiiiic  'imirtsMuus  :u  iMior,  maiie 
'ii-  lir.  Mortun  prror  -.u  '.lis  -.miitcinri  -v-.ih  'he  Instttuie  in  oon- 
nertinn  villi  :iis  vr'A  m  '.lie  :r:iii=i:ii:uii  >ji  :he  liierogi>-ptiic  in- 
■icrintion  iii  -.'u-  H.i^cit^  r^Ujiic  .iiiri  ip  -.itk-  pat;es  for  other  ^om- 
0"i<Ttinns  it  iis  m-n.  T'lL-se  vort  ratlit.-r  iecurationii  xhan  exhib- 
it-,   -lit   ve  ri-:i.T  '.ii  ■.hem  ')>■  v.iv  "i  .'Jinpictentss. 

'."ir.'iiis  ■.v.iiiiKi-s  v^.-r^  lisd  ■:>::iiiiiiL-i  C'jtitainini?  .irdties  ?c 
■ip.-ri.il  -iiiiv-,-:-. -iiL-h  iS  :ht-.ir::i;:c-5Hi  li'.tctncity  "  and  '  Ftu-r- 
n.-a-.-nr.r  n  '■•ii:iH>n  ~  l:.iKy-:iofii:din.  '  jiie  -m  '  SonTn^  Elennc- 
:t;.-        ti   .■-"/;--!.■       './■/t:/i."      .11        :£'.e-j;ricity  :n    Lii^htine       -^ 

.■,,-■  vri;  :-;  N"  \.SH  M.  ■£.,  -7  ^xhinitcd -rae  Ot  his  Jo  H.  ?. 
^a*  -.-infiiiP-s  ;.-mnw.-;wi  Urta;:!:-  -x-xh  a  Siker  JO  H,  P.  genen:or. 
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(See  p.  227.  »  Also  water  meters  of  the  several  varieties  now 
mannfactnred  by  the  National  Meter  Co.,  of  Brooklyn.  X.  V.. 
known  by  the  names  Crown.  Gem.  Empire.  Xash  and  InipToved 
Gem  Meters. 

Mr.  Xash  has  taken  out  about  sixty  I*.  S.  jxitents  on  water 
meters  which  he  has  assigned  to  the  alx>ve  coni]^viny.  The  gas 
engine  and  dynamo  included  in  Mr.  Xash's  exhibit  have  In^en 
added  to  the  permanent  outfit  of  the  lV|\\rtnient  of  Applieii 
Electricity,  the  purchase  money  having  l>een  secured  by  sul>- 
scriptions  as  aimounced  in  this  issue  under  "  Recent  Ciifts  10  the 
Institute.**  A  description  of  the  gas  engine  ap|>eareii  in  the 
April,  1896,  Indicator. 

W.  P.  Parsons.  M.  E..  'So.  exhibited  Photographs  and 
Drawings  of  Cotton  Compressors. 

O.  F.  Pfordte.  M.  E..  'S6,  had  on  exhibition  Samples  of 
Concentrated  Ores  and  Photogrraphs  of  Mining  Regions  in  Peru 
and  Colorado. 

Wm.  D.   Pierson,  M.  E.,  '94.  exhibiteii  a  continuous  wire 

drawing  machine,  shown  in  the  accompanying 
cut,  which  was  designed  for  drawing  wire  by  a 
continuous  niethwl,  and  is  known  as  the  Xo.  i . 
Cone  Wire  Machine,  built  by  the  Waterbury 
Machine  Co..  Waterbury,  Conn. 

The  machine  consists  essentially  of  a 
drawing  roll,  die  holder,  idle  rolls  aroiuul 
which  the  wire  passes  in  going  from  one  ilie  to 
another,  and  the  block  on  which  the  wire  is  finally  wound.  The 
drawing  roll  is  built  up  in  sections  fonning  practically  a  cone. 
The  shaft  on  which  they  are  keyed  carries  the  tight  and  loose 
pulleys  for  driving  the  machine,  and  runs  in  long  babbitted  l)ear- 
ings.  The  smallest  section  is  nearest  the  Ix^aring,  and  going  out- 
wards they  increase  in  diameter  by  a  constant  quantity.  This  in- 
crease is  to  take  up  in  part  the  elongation  of  the  wire  due  to  the 
reduction  in  size.  The  entire  elongation  is  not  thus  coniixjnsated 
for,  because  in  drawing  fine  wire,  a  certain  amount  of  "  slip  "  on 
the  rolls  is  advantageous,  and  prevents  a  possibility  of  breaking, 
which  might  occur  if  the  proportions  were  too  exact.     Each  one 
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of  the  rolls  is  faced  with  a  hardened  tool  steel  ring  to  resist  wear 
and  insure  a  smooth  surface  for  the  wire  to  pass  over. 

The  die  holder  is  a  hollow  casting,  carrying  nine  die  boxes 
on  receptacles  for  the  dies.  The  idle  rolls  are  merely  grooved 
pulleys  loose  on  a  shaft,  their  speed  being  governed  by  the  travel 
of  the  wire.  These  three  parts  overhang  in  the  tank  which  forms 
the  body  of  the  machine,  and  contains  the  lubricant  consisting 
generally  of  soap  and  water.  It  is  filled  to  a  depth  sufficient  to 
allow  the  rolls  to  be  partly  submerged,  and  in  addition,  a  cen- 
trifugal pump  l)eneath  the  machine  keeps  a  constant  circula- 
tion from  the  tank  into  the  die  holder,  and  thence  into  each  die 
box,  the  supply  being  regulated  by  a  valve,  and  the  overflow 
falling  back  into  the  tank.  Perfect  lubrication  is  essential  to  pre- 
vent wear  on  the  dies,  and  to  keep  the  parts  cool,  and  the  stream 
Ixnng  directed  against  the  inner  surface  of  the  dies,  all  grit,  etc., 
is  washed  away. 

To  reduce  vibration,  the  block  is  driven  by  a  belt  from  a  ver- 
tical shaft,  which  is  bevel  geared  from  the  driving  shaft,  and  its 
s|>eed  is  so  calculated,  that  by  putting  a  pulley  of  the  same  diam- 
eter on  the  block  shaft  as  on  block  used,  the  circumferential  speed  of 
the  block  will  l)e  the  same  as  that  of  the  last  roll  on  the  cone.  The 
bracket  which  carries  this  block  is  arranged  to  slide  along  a  groove, 
allowing  blocks  of  different  diameters  to  l)e  used,  and  f)ermitting 
them  to  \yt  run  in  either  direction.  A  die  box  is  placed  between 
the  last  roll  and  the  block  to  Ix?  used  for  finally  sizing  the  wire, 
and  as  the  lubricant  in  this  box  is  behind  the  die,  the  wire  is  dr>' 
when  it  reaches  the  blixk,  thus  preventing  rust.  On  the  left 
hand  side  of  the  jxHlestal,  an  adjustable  reel  bracket  is  provided 
for  carrying  the  ct)il  of  wire  preparatory  to  drawing.  The  ma- 
chine is  driven  by  tight  and  ltx)se  pulleys,  1 8"  diameter  by  4" 
face,  and  by  means  of  a  convenient  hand  lever,  the  operator  may 
start  or  stop  it  at  will. 

To  string  up  the  machine  ready  for  drawing,  one  end  of  the 
wire  is  pointed  by  filing  or  other  means,  and  is  started  through 
the  first  or  largest  die.  This  die  is  then  placed  on  the  hook 
sho\^^l  on  the  left  of.  the  tank,  and  by  means  of  pliers,  a  sufficient 
length  can  be  drawn  through  by  hand  to  go  around  the  first  roll 
one  and  one-half  times,  then  back  around  the  ide  roll  and  up  to 
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the  die  holder.  The  end  is  next  put  through  the  second  die  and 
another  length  drawn  out,  each  die  being  placed  in  its  die  box  as 
it  is  filled.  This  operation  is  repeated  until  the  nine  dies  are  in 
use,  when  the  wire  will  be  on  the  last  roll.  It  is  then  put  through 
the  finishing  or  tenth  die,  and  finally  fastened  to  the  block.  It 
^vill  be  seen  that  the  wire  in  passing  from  one  die  to  another, 
goes  through  the  lubricant,  at  the  same  time  being  kept  cool 
during  the  passage  through  the  die. 

The  speed  of  running  this  machine  depends  on  the  nature  of 
the  wire,  etc. ,  though  alx)ut  two  hundred  and  fifty  revolutions 
per  minute  can  be  taken  as  an  average,  for  a  six  inch  block. 
This  gives  about  four  hundred  feet  of  wire  per  minute,  so  that 
when  we  compare  the  method  of  using  one  die  at  a  time,  and  con- 
tinuous drawing,  the  saving  in  time  and  labor  is  very  apparent. 

Henry  \V.  Post,  M.  E.,  '74,  exhibited  Plans  of  Steel  Con- 
struction for  Buildings. 

Henry  S.  Prentiss,  M.  E..  '84.  Exhibit:  Synchronized 
Clocks,  manufactured  by  the  Prentiss  Clock  Imp.  Co. ,  New  York 
City,  of  which  Mr.  Prentiss  is  President.  (See  view  of  Exhibi- 
tion in  Phys.  Lab.,  looking  North,  against  further  wall,  alx>ut 
middle  of  picture.) 

This  exhibit  consisted  of  one  ninetv-dav  mechanical  self- 
winding  calendar  clock,  fitted  with  contact  and  used  as  a  master 
clock  for  controlling  other  clocks,  a  synchronized  sixty-day  cal- 
endar clock  and  also  a  sixty-day  gallery  clock  without  a  calendar. 
There  was  also  exhibited  a  time-switch  for  automatically  turning 
off  electric  lights,  this  device  being  connected  with  the  calendar 
of  one  of  the  clocks,  so  that  when  the  calendar  was  set  off  the 
switch  was  also  operated.  The  feature  of  the  master  clock  con- 
sisted in  the  extra  long  run  on  one  winding,  so  that  this  clock 
requires  winding  but  four  times  a  year,  and  during  this  time  it 
automatically  rewinds  a  small  spring  at  frequent  intervals,  thus 
furnishing  an  excellent  time-keeper,  ccjual  if  not  superior  to  an 
eight-day  weight  movement.  The  synchronizing  devices  shown 
area  novelty  in  their  way,  as  instead  of  the  old  plan  of  setting 
.  the  hands  by  forcing  them  together  at  the  hour,  in  case  they  do 
not  indicate  correct  time,  the  new  method  of  synchronizing  the 
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train  of  the  clock  is  used.  By  this  plan  the  sub-clocks  are  regu- 
laleil  li>  run  corrccily  or  ver>-  slightly  fast,  but  never  slow.  At 
each  lumr  the  master  clock  holds  up  the  sub-docks  if  they  have 
>;aincd  during  the  preceding  hour,  so  that  they  all  start  together 
on  the  lumr  correct.  The  advantage  of  this  system  is  that  it  may 
l»e  applicil  to  an>-  si/o  of  clock,  tower  clocks  and  time  stamps  and 
liuK*  revx^rdcrs,  synchronizing  ci]iially  well  on  the  same  line.  The 
time  switch  cxhibitt\l  is  also  a  novelty,  and  it  is  worked  by  a 
si^^uiatt*  vnurcni  from  the  clock,  which  may  be  placed  at  any 
cv^nvcnicnt  |HMUt.  The  ordinary  l^'^x?  of  knife-switch  is  used. 
\\V.*oh  In  NUtVioioniU  rc:novt\l  from  the  operating  dexice  of  tlie 
sNv^K^h  tv^  N.iii>:\  .;!!  iV.e  rt\ii::rcnients  of  electrical  installation. 
The  c.va'!u;.itn  c\V.i*^itc\l  are  .ils*.-^  unique  in  the  fact  that  they  show 
vt".\  l.i'.^c  ».iatc'*  .i!*.vl  ov.c  vla:e  .*:  .i  ::r:c.  arranired  in  ver\-  com- 
i\u*:  :o!'.v.  '.V.  :l".c  v.is*.  v^:  :::v^  ol^vk  The  calendar  purt  requires 
w  ^  V.  V I  i  ♦  I  ji;  V  's  I :  V  ^*.  •.  v\-  ,1  \  V ,;  r  a ::  vl  >;  .>c's  r.  v^ :  !:etv.  ar.  y  re-  set  ting  or  ad- 
;i!n:*'.vi;  .i:u-.  v»v.vV  'w.,;  x:.:r:-v\l  yrov:>:o::  *:^:r..c  made  for  the  in- 
«.x;ii.i.'.i\  v»:  :.U'  •"..*■'.;•.>  .vu:  .;.s».^  :.t  :::;.  -.x:^:  viay  :n  leap  year. 

\\  v:     r    vj     V  :^      \L     :    .     >-     i\^:"^::c--:   or.e  of   his   screw 
* » .\  • "  •. \N  •  i^  ^\-. ^  •  \ <v",  •..*••  A  :  >.  .1  : 1  v. ■  ■ :  ^ '  .c:7:c  >•  v: :c h  for  automat icallv 
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X.*:-  v'.  X     ^L    y       --    .\*- .  :;•.:  '.rv'.xTi  rrints  of  the 
*  ^»i  1   •  cs:    v'  .N\    :  '-■    '.\*  \\     :l  .'.■^'     .•••'■,   >:*t Creations  tor  same. 

■.  'V    x^vw       ..'.Nv    V   '.^  ,  .^  ;;•.•■     .•:  '. '-,    :';^*.:a:i  installation  of 

x\'  )i    '.'  \\  :.v-   .  ■  V   X*  ^  ^    :■'.%•/  ^rv^  .•»■::/.>"' line sX^ndensing 
\  ■  .■^     ">•  ^  >■      .  "v  .  .      \       •-  »  .V.         ■    .       . ».   .i„»i..«.  112'  -'jr  ^  I  ^c*_»  r*. 

It  i»        ■■!  X**        ■  »*■!  ^*^."  ■•.    .i*!*^"**         ••*  ^  •      _i  *^^ 

*»  ,\  >i  "  ^        •  *  .       -     *,  -  I  .    ^^  \.         •    .*  .  %„   1  ,^  *  >. 

V  vv  »;s.N     v  . .  V'.  X    .•;    ',  ..     ^   :  •,■     ,:>:::^  .•:  the  Ma^sillon. 
V*      '    >.i   V     V^^  '^     V."  '  .*'>^     A  v^r:    ^VLnrlcte*.:.    about 

^■^*"    N'v-     1   ^         '^*     .x-^    V   ».     X.VV  *v.-:.  ii:>  ■ /r   1  "y-niciriil  riant 
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V.  IV*  \  ..liii'^'tv    .s  .  K   ^.^^'^'S>'**=*■^"'»cx•  School  of  Technol- 
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ogy,  of  which  Mr.  ^Roberts  is  President,  and  Mr.  Oscar  Antz, 
M.  E.,  '78,  Associate  Instructor. 

H.  R.  Rice,  M.  E.,  '85,  exhibited  Photographs  of  Engines 
of  the  Rice  &  Sargent  Co. ,  Providence,  R.  I. 

George  J.  Roberts,  M.  E.,  '84,  showed  a  Model  of  a  Water 
Gas  Plant,  with  improvements  as  manufactured  by  the  United 
Gas  Improvement  Co.  of  Philadelphia. 

Louis  RuPRECHT,  M.  E.,  *94,  who  is  located  at  the  smelt- 
ing works  of  the  National  Lead  Company,  at  Flatlands,  L.  I. , 
exhibited  specimens  of  various  alloys  of  lead,  tin,  antimony, 
copper,  zinc,  bismuth,  nickel,  etc.,  such  as  Babbitt  metals  of  all 
grades,  linotype  metal,  stereotj-pe  metal,  electrotype  metal, 
bronzes,  etc. 

These  alloys  are  prepared  by  processes  with  which  Mr.  Rup- 
recht  has  experimented  and  which  he  has  helped  to  develop. 

J  AS.  E.  Sague,  M.  E.,  '83,  Presented  Photographs  of  Loco- 
motives. 

H.  R.  Smith,  M.  E.,  '88,  presented  an  Illustrated  Descrip- 
tion of  an  Electric  Elevator. 

Alfred  H.  Schlesinger,  M.  E.,  '87,  exhibited  a  hard 
rubber  pump  for  handling  corrosive  liquids.  In  his  design  Mr. 
Schlesinger  abandoned  all  former  constructions  of  the  rubber 
parts  and  has  adapted  the  pump  end  so  as  to  facilitate  its  manu- 
facture and  to  make  its  moving  parts  readily  accessible,  and  so 
that  the  cylinder,  valve  seat  and  valves  can  be  renewed  without 
discarding  the  valve  chests  and  parts. 

All  constructive  strains  are  borne  by  the  iron  frame  and  bolt, 
and  by  uncoupling  the  piston  rod  at  crosshead  and  the  tie  rods 
to  steam  end  the  pump  end  can  l)e  removed  from  the  main  bed 
plate  complete. 

H.  J.  Schumacher,  M.  E.,  '91,  exhibited  a  folding  kite, 
consisting  of  two  aeroplanes  arranged  *'fore  and  aft,"  each  ser- 
viceable as  separate  kite  and  consisting  of  tridimensional  truss 
frame,  to  which  cloth  or  paper  is  so  attached  as  to  form  an  aero- 
plane having  three  fins  projecting  above  and  below  aeroplane  sur- 
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face.  The  r.vo  .ire  connected  by  tridimensional  rmss  framingp 
forminig^  double  kite,  ''jr  kite  proper.  Flexible  and  detachable 
joints  :)nd  .idjustahle  tension  memherH  are  so  osed  as  to  enable 
compact  folding^  and  vinous  adjustment  for  recrifirnrion  and  de- 
flection of  ilijjfht  and  i:ibsen'ation  of  e5ect  of  various  forms  and 
relative  positions  of  aeroplanes. 

In  extreme  performances  rhis  kite  has  been  raised  from  hand 
hy  manipulation  -jf  strlnir  rhrouiai'h  inconsiderable  ■surface-cnrrent 
to  steady  flii^ht  in  upper  current,  and  lias  -^th  5  ^\.  ft.  aeroplane 
area  recorded  ^  Ihs.  pull. 

It  is  "xeli  adapted  to  manipulation  in  irreyilar  wind  and  is  of 
most  '/alue  as  a  wind  exijlorer. 

A.  \V.  St  ah:..  M.  E..  76.  who  wx«*  in  charge,  from  1^92  to 
i'*'>^.  of  the  constmction  of  three  motiem  U.  S.  naval  vessels, 
viz. ;  The  yh^iUr^y.  a  monitor  of  4.^x0  tons  displacement :  the 
n/yntpiti.  a  protected  "  cmi-'^er  of  S»j  tons,  and  the  Oregon,  a 
coa-^tinsf  battle- ship  of  r •:■.»:■  tons,  exhibited  a  painting  of  the 
Olympia  and  two  albums  of  ph«"jtojrraphs  «jf  the  Mcnurey  and  the 
Or'^grnn.  taken  on  their  trial  trip*^. 

Mr.  Stahl  has  ^jeen  cn.i^^aijeii  during  the  post  two  years 
mainly  in  the  repairing  or  n.aval  vessels,  as  well  as  the  designing 
of  heavy  gtin  turrets  for  three  of  our  battle- ships  now  being 
built. 

\fr.  Stab!  also  exhibited  a  cor-v  of  a  te.xt-book  on  '"Ele- 
m<[-7it?iry  Mechanism."  written  by  him-ielf  and  Mr.  Arthur  T. 
U>//N.  of  which  the  fifth  edition  will  soon  r.»e  is.<ued. 

Thi->  exhibit  alv>  included  a  patent  specincation  for  a  wave 
11  Kit  or  ?iik1  a  pajK:r  relating  thereto.  Mr.  Stahl  has  given  a  great 
fWA  of  thought  to  the  question  of  utilizing  the  power  of  waves, 
with  n  view  to  handling  the  wave  before  it  becomes  a  breaker, 
th'-  apj»nratus  lieing  therefore  placed  outside  the  line  of  the 
brtaki  rs.  Most  wa\'e  motors  have  been  designed  to  utilize  as 
imu  li  ;i^  j;<>ssible  of  the  pf.>wer  in  the  surf  or  the  breakers. 

I'Hoi-.  Tiios.  H.  Stii-LMAN.  Ph.D.,  has  designed  a  viscosi- 
ni'tor  which  indicates  automatically  the  amount  of  oil  passing 
throngli  the  viscosi meter,  and  which  is  adapted  to  work  small 
'pifiutitits  f)f  oil.     This  apparatus  is  largely  used  in  railway  labora- 
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tories.  Besides  the  viscosimeter  Dr.  Stillman's  exhibit  included 
his  **  Engineering  Chemistry,"  the  first  edition  of  which  has  only 
recently  been  issued. 

E.  P.  Thompson,  M.  E.,  '78,  exhibited  copies  of  his  books 
on  '*  Roentgen  Rays"  and  **  Invention  as  a  Science." 

Henry  Torrance,  Jr.,  M.  E.,  *9o,  mechanical  engineer 
of  the  Hendrick  Mfg.  Co. ,  Carbondale,  Pa. ,  exhibited  drawings 
of  a  grain  dryer  designed  to  meet  the  requirements  of  breweries 
for  disposing  of  their  refuse  grain,  commonly  called  **  brewers* 
grains."  When  dried,  these  grains  are  a  merchantable  article, 
and  can  be  sold  at  all  times.  This  dryer  is  designed  to  be  run 
with  exhaust  steam.  It  avoids  the  grinding  action  of  other 
dryers,  prevents  balling  by  the  tumbling  of  the  grain,  and  com- 
bines maximum  heating  surface,  and  therefore  capacity,  with 
minimum  cost,  weight  and  floor  space. 

The  design  represents  nearly  continual  work  in  the  evenings 
for  six  months  in  preparing  the  drawings,  and  the  experience  of 
experimenting  with  two  other  forms,  one  of  which  was  designed 
almost  entirely  by  Mr.  Torrance. 

E.  A.  Uehung,  M.  E.,  *77,  of  the  firm  of  Uehling,  Stein- 
bart  &  Co.,  Newark,  N.  J., exhibited  one  of  his  pneumatic  pyro- 
meters and  his  gas  composi meter.  These  instruments  were  in 
operation  during  the  exhibition.  The  pyrometer  measured  the 
temperature  of  the  chimney  gases  of  the  Institute's  boilers  and 
the  composimeter  measured  the  amount  of  carbonic  oxide  (COg) 
contained  in  these  gases.  (See  view  Exhibition  in  Phys.  Lab., 
looking  North,  extreme  left  of  picture. ) 

A  full  description  of  the  pneumatic  pyrometer,  which  wull 
record  temperatures  as  high  as  3000°  Fahr. ,  was  published  in  the 
Indicator  for  April,  1894. 

The  composimeter  depends,  for  its  action,  upon  the  absorp- 
tion of  the  carbonic  oxide  by  caustic  potash,  and  also  utilizes  the 
principle  employed  in  the  pyrometer.  Connected  with  both  in- 
struments was  a  Steinbart  recording  gauge. 

Mr.  Uehling  also  exhibited  drawings  and  photographs  of  his 
pig  iron  moulding  and  conveying  apparatus  as  now  in  operation 
at  the  Lucy  furnaces. 
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This  band  presently  passes  under  water  in  a  long  trough 
shown  to  the  left  in  Fig.  2.  The  water  boils  violently  where  the 
hot  "pigs"  enter  it,  but  is  cooler  as  they  advance,  being  of 
course  supplied  adequately,  and  then  the  band  carr^-ing  the 
"  pigs  "  rises  and  turns  over  at  a  shute,  from  which  the  pigs  are 
delivered  into  the  R.R.  cars  for  shipment  to  the  steel  furnaces. 

It  will  be  obse^^■ed  that  no  labor  is  expended  on  the  iron 
from  the  time  it  leaves  the  ladle  until  it  is  shipped  in  the  car. 
Tliis  means  a  saving  of  from  10  to  12  cents  a  ton. 

Again  the  iron  nowhere  comes  in  contact  with  sand  or  other 
injnrioas  sabstance.  The  moulds  during  their  return  travel  in 
■n  inverted  position  are  sprayed  with  a  carbonaceous  lining  mix- 
tare  which,  if  anything,  improves  the  condition  of  the  iron  cast 
in  them. 

In  place  of  an  immense  surface  of  sand  bed  and  a  correspond- 
ing area  of  the  cast  house,  we  have  the  narrow  lines  of  "  eiuUess 


UEHLING  PIC- 


zn2  The  irth  Anniver^etrv. 

'panels,      inii     :i   pioi^s  jt  -lie  "ime  required  :n  nakins?  riie    "  pi^ 

ieri      imi    n    rnniinq;^   md  remn\nni^  'he      ^ll?s  "    ve  lave  i  ain- 

*:nnnii.s  process   )V  viiich   m  'i^ns -if  :mn  ^er '.lOur  rm  repassed 

»n    ;ne    innannis     "lavTHS"  "rxn   itrands  t)f  :nuuids  js  showa    n 

."■"a".        :"roni  'he  *arr  .ioit=  ')i  "iie  rumace  'o  "ihe  raiimad  !ar. 

?'ie  :ir.=^t   rrcperrmentj  vith  'his    ipparatus  v«ne  mode  n  rhe 
iUTiinier  -if    .>un  it  "he  Lacv  :iirnaces  )r   :he  w-uneine  ."netd  ^.). 
md    n   'lie   :'.iil    »f    -he   ^ame    '«2ar  ~he    ipparnns  --doivn    n  :he 
!-'ir.s.       ind  :  v.i;',    ^onstmcrea    uid  ".las    leta.  n  ■iucceasmi  )penL- 
•:;on  -ver  -met.    v::h  m  ictuai  'ia\*:iiir  n  -ahor  done  or  y»T  i  hiv 

T':e  ^ime-jfTc:  I.),  ire  it  '>reseni  ouiidinir  ^i^hi  'nore'>r  ihese 
:nar:i:ne<  ror^hcr  Diniriesne  J-imaces.  'hrowinij  mt  :heir  detrtrrc 
:r.inr:;  ind  jI-j  ron  ^reaicer:-.  vhich.  :hoiia:h  :hey  jperated  -ruc- 
■\-ssrv.;I  ■  ii;  ziit  -in.-^  favoraiji"  iither  in  :o  :ost  }r  'liuidlinir  or 
iTiaiirv  -r  ■;jr-:aiict.  \*:t::  ^he  "'tiiiinir  Metal  vlarrrer.  ieiH:r:be*i 
»no^-'*.  'V'r;:  ^iiv:::  .Timac'^  ls  'hese  prrxiucnii^  :'roni  =?:<:  to  "31  n:- 
ons  r  Tisr  ron  -:rr  Ll"  :-.t  -iich  ::irnace  t  vouid  ':e  luite  jn- 
;;o»isr::ir  ir  :.ini:Ic  ~::c  .iirput  >v  rhe  old  :nethotL 

y    '":ii-^:::s.v :*T    Jii..    M.  2.  *•*.   li    :hier  ini^neer  or  the 

?';;;ai:eiri!i:a  r-.iiirii.n  1 .-      iir^jrel  :hc -aijtailment  ot  aeoriy  t±e 

vit  iir    .f   ■::e   ;■:■«. 'v-:r    rr.iiTinLniiz      r  ::::>     :orapaii"»-     r^!?] 

» .1    .  ^ . 

..*'         TTk.I.  .  '.T*  •  i  •••L..  i  a^T        "  T^'^.l<  .'  •  ole        _.        1       -  III  .  t*-    }li  I  ill 

■•t-\-      •■  t:;^:::c-  ir.i:   v  •:.::::■     r';«  ■::.    'i.-ilcr   "^.^ora    md  exterior  of 
i-.i"..:::^'       r  V".  -rrr-'"   "-'v-  -ii-  ^vri  :.ic  T-tantLini  -side  ondctaitre 
■.rit:  ••:.■■: r:i':'  ;:     f  ■::•-    ^--r::'rj.ti  "r  ilc  vrri  -vstem. 

.  -. . ■  •:: r..  ■::•:: ^-  \ '.'-  ::::::'  i :  v'nir':  L.-*  ■  ":i ::iiiJ.Lfc»i  sca.cemi£izts>  €C 
■.■:v..ii-.::  ■  i::-:  - .- :'.r r.u:r.r  .-.  r'n::.^  v..  lh-:  m  ".he  lenuxh  oc  route;  of 
■ .:  -   :::f.-r-::"    ::.'->  1:::   .r;:-r  ^:::ern.l    :::  rtrj-Liijn. 

fv     .,    ■      .:.    ".r    1.      '-     :::!::': ]:;r:   T^'-rral   :3in3to 


»•     ' 


■  fvi  -  '"::!  It"- .tri  '.iiniiitiif  D3  tme 
.":  ::  :r  r::  :":c  Ia:rt:r.ice.  .ind  cfut  fees 
:r!:i:r:  "  ■  r!:^  riict  :hj.:  he  has  beea  far 
"  ••;: :  7-:":::  >.  ::i':»iT7:-  n^  has  n^^ehr^d 


Thi  i^k  .-/TV.'ii-rsjri .  ;oji 

J.  Van  Vlecs,  M.  E.,  m.  exhib::e<i  severi^  o;  :he  e*;;;*' 
wise  measuring  i3s:ru=ien:5  CMistructexi  itwirr.i'.ij;  :o  hi*  cesii^:;*. 
He  also  showed  photographs  and  models  o:  a  :rip*e  exTvir.sion 
steam  engine,  which  is  kiio«-n  as  '.he  \'a!'.  \'■.e^:k  er.^lne.  5ee 
view-  o:  the  ExhiVltior.  :a  the  I*hys.  La'.v.  loosing  Xorrh,  liiih: 
colored  objects  on  table  !c:t  side  o:  view. 


H.  A.  WA'.^ner.  M.  E..  $7.  had  an  extensive  exhibit  ot 
apparatus  designed  by  h:=i  and  manuiacturevi  by  the  Waj^ier 
Electric  Mig.  Co..  of  St.  Louis,  i[o.  This  included  a  5  H.  ?. 
single  phase  non-s\Tichronous  altematitii;  motor :  a  direct  currien; 
motor  of  I';  H.  P..  and  a  number  of  the  \Va,ciier  transformers, 
ranging  from  20  to  500  lights"  cajucity. 

Also  switches  and  cut-outs,  including  a  high  potejitial  non- 
arcing  switch  ;  an  alternating  current  Wagner  switch -Kvin.1  volt- 
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meter,  with  illuminated  dial,  and  photographs  showing  views  of 
other  apparatus  and  of  the  shops  of  the  Ws^^er  Electric  Mfg.  Co. 

J.  T.  Westcott,  M,  E.,  '90,  exhibited  Photographs  of  Bir- 
mingham Gas  Works  as  erected  by  the  Economical  Apparatus 
Construction  Co.,  of  Toronto,  Canada. 

Prof.  Webb  exhibited  a  gyroscope  of  his  own  construction, 
which  is  operated  by  means  of  compressed  air  at  a  pressure  of  100 
pounds  per  square  inch.  The  advantage  it  has  over  other  gyro- 
scopes is  due  to  the  absence  of  all  disturbing  elements  in  its 
action.  The  air  is  led  through  the  frame  and  enters  the  gyro- 
scope at  its  axis,  then  passes  through  disc  and  out  of  orifices  at 
the  side.  Other  gyroscopes  have  been  constructed  to  which  the 
mo\nng  force  is  applied  by  a  pulley  ;  but  this  prevents  the  free 
motion  about  its  axis. 

A  panel  bridge  model  was  shown  with  an  appliance  for  run- 
ning a  car  on  from  one  or  both  ends  ;  if  a  car  is  run  on  from  one 
side  only  it  is  heavy  enough  to  break  a  member  of  the  truss,  but 
if  a  similar  car  is  run  on  at  the  same  time  from  the  opposite  side 
the  piece  will  not  break. 

There  was  also  a  moment-of-inertia  balance  by  means  of 
which  the  moment  of  inertia  and  centre  of  gravity  of  any  shaped 
body  can  be  found  vers-  accurately.  The  exhibit  also  included 
two  pieces  of  apparatus  for  weighing  the  reaction  of  water  jets. 
These  are  described  in  the  Franklin  Institute  Journal,  V.  94,  p. 
144.  Prof.  Webb  also  showed  balls  supported  by  jets  of  air. 
and  drawing  boards  constructed  by  him.  The  feature  of  the  latter 
consists  of  a  method  of  fastening  the  paper  to  the  board  so  that 
drawing  cannot  be  distorted. 

Wm.  Whigham,  M.  E.,  '88,  exhibited  blue  prints  of  a 
water  spray  apparatus  designed  by  him  for  chilling  the  surfaces 
of  armor  plate,  and  by  means  of  which  a  product  superior  to  that 
obtained  by  plunging  the  plate  bodily  into  a  bath  of  water,  is 
secured. 

Mr.  Whigham  has  been  engaged  during  the  last  four  years 
in  the  development  of  face-hardening  armor  and  in  the  improve- 
ment of  machinery  and  appliances  used  in  the  manufacture  of  the 
same. 
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This  work  was  done  for  the  Carnegie  Steel  Co.  ;  he  has  had 
more  or  less  to  do  with  the  technical  part  of  contracts  taken  by 
this  firm,  having  been  in  St.  Petersburg  for  seven  weeks  during 
the  winter  of  1895-96. 

A.  R.  WerrxEV,  Jr.,  M.  E.,  '90.  This  exhibit  consisted 
of :  I.  Seven  photographs  of  the  exterior  and  interior  of  the 
Nail  Manufacturing  plant  of  the  Puget  Sound  Wire  Nail  &  Steel 
Co.,  Everett,  Wash.,  a  wire  nail  and  keg  factor>'  having  a  capa- 
city of  1 200  kegs  per  day  and  60  tons  of  finished  wire.     Plans 

prepared  and  buildings 
constructed  and  equipped 
during  the  fall  of  '91  and 
spring  of  '92,  by  A.  R. 
Whitney,  Jr.,  present 
Manager. 

2.    Electric  Railway 
Plant  : — Photograph    of 
WILLIS  EXHIBIT.    FIG.  I.  the  interior  of  the  Power 

Plant  of  the  Everett  Railway  &  Electric  Co. ,  the  same  being  a 
light,  railway  and  power  station.  Inspected  and  accepted  for 
the  company,  and  op- 
erated and  managed  for 
them  after  completion, 
by  A.  R.  UTiitney,  Jr., 
M'g*r  and  Treasurer. 

3.     Sloop   Yacht : 
Photograph  of  the  sloop 

\.A.     c-A  z^-  J  WILLIS  EXHIBIT.      FIG.  2. 

yacht  Storm  King,  de- 
signed, modeled,  laid   down  and    built — actually  constructed — 
by  George  E.  Montandon  and  A.  R.  Whitney,  Jr. 

lyBONARD  D.  WiLDMAN,  M.  E. ,  '90,  exhibited  framed  pic- 
tures of  various  types  of  Air  and  Gas  Compressors  manufactured 
by  The  Norwalk  Iron  Works  Co.  of  So.  Norwalk,  Conn.,  with 
which  company  he  has  been  connected  from  the  time  he  gradu- 
ated from  the  Institute. 

E.  J.  WiLUS,  M.  E.,  '88.  Exhibit  :  Planimeter  for  areas, 
mean  pressures  and  horse-power.     This  instrument,  which  was 
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is  only  moderately  warmed,  that  is  to  say,  to  room  temperature, 
and  is  not  used  for  heating  the  rooms,  the  heating  being  effected 
by  direct  radiators  underneath  the  windows,  concealed  by  screens. 
All  the  upper  rooms  are  heated  by  direct  radiation  in  the  same 
manner  by  radiators  under  the  windows  concealed  by  screens. 

In  all  the  main  rooms  the  Johnson  System  of  Heat  Regula- 
tion is  introduced,  so  as  to  automatically  insure  any  desired  uni- 
form temperature  in  the  room. 

The  boiler  plant  consists  of  Babcock  &  Wilcox  boilers,  aggre- 
gating about  3000  H.  P.  There  are  two  14"  mains  from  boilers. 
The  exhaust  pipe  is  20"  in  diameter. 

Ever}'  approved  modem  method  and  device  for  saving  steam 
and  heat  is  present  in  the  plant  and  all  pipes  are  covered  with 
non-conducting  material  including  the  risers  in  the  wall  behind 
furring,  the  branch  connections  underneath  the  floors,  and  the 
pipes  in  trenches. 

The  dynamo  engine  plant,  for  which  steam  is  supplied,  ag- 
gregates 2200  H.  P. ,  electricity  being  used  both  for  lighting, 
•elevator  and  ventilating  ser\'ice. 

The  drawings  constituting  this  exhibit  had  an  aggregate  area 
of  250  sq.  feet. 

Joseph  Wetzler,  '82,  had  on  exhibition  a  number  of  vol- 
umes  of  The  Electrical  Engineer  of  which  he  is  editor,  and  sev- 
eral books  of  which  he  is  the  author. 

Prof.  De  Volson  Wood  exhibited  a  rock  drill  made  by  him 
about  15  years  ago  when  he  was  developing  his  drill.  It  was 
found  to  have  some  weaknesses  and  for  that  reason  was  never  sent 
to  the  mines  but  has  been  preserved  to  exhibit  the  mechanism 
and  mode  of  operating  large  ones.  The  drill  and  tripod  weighs 
about  75  pounds. 

The  drawing  of  a  drill  which  was  exhibited,  was  a  working 
•drawinj  of  a  size  of  which  many  drills  were  made  and  sold. 

It  was  made  by  his  late  son,  Edwin  De  Volson  Wood,  alnnit 
the  time  he  left  the  Institute. 

The  home-made  barometer  exhibited  by  Prof.  Wood  was  a 
recent  invention.  It  consisted  chiefly  of  a  pine  stick  half  an  inch 
square,  8  or  10  inches  long,  pivoted  near  one  end  and  balanced  by 


210  Th€  ijlk  AnHizersarv. 

In  addition  to  the  exhibits  contributed  by  the  faculty  and 
alumni  as  above  enumerated  there  were  sent  to  the  Instittit«  b>' 
Col.  E,  A.  Stevens  a  number  of  interesting  models  representing  : 
ist.  the  Ste\-ens  Battery  as  designed  and  partly  constructed  by 
Rotjert  L.  and  Eflwin  A.  Stevens,  the  elder:  also.  2d.  a  model 
of  the  S'augatuck.  a  small  vessel  rebuilt  and  fitted  oat  by  Edwin 
\.  Stevens  for  use  against  the  .Vtrrimac  during  the  war  of  the 
Re)>eI1ion :  and  .^d,  a  model  representing  the  .I/arrVt  as  alt^ed 
from  a  slrxtp  into  a  schooner  by  Ednin  A.  Ste^-ens  :  and  4tb.  a 
model  on  a  very  large  scale  and  complete  in  ever>'  detail,  inside 
and  out  (a.  portion  of  the  hull  being  cut  away  to  expose  to  riew 
all  the  interior  machinery  '.  of  the  Hamburg,  one  of  the  latest  of 
the  douWt-fcnded  ferry-f)oats.  with  screw  propellers  at  each  end 
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and  compound  engines,  designed  and  adopted  on  the  New  York 
and  Hoboken  ferries  by  Col.  E.  A.  Stevens.  As  an  almost 
amusing  companion  to  this  was  a  model  of  the  twin  screw  boat 
which  ran  between  New  York  and  Hoboken  in  1804,  having  been 
built  at  that  date  by  John  Stevens. 

This  model  was  secured  from  the  National  Museum  at  Wash- 
ington through  the  kindness  of  Mr.  J.  E.  Watkins. 

The  accompanying  half-tone  plate  shows  these  models  as 
they  stood  during  the  exhibition  in  the  Library.  Four  of  them 
are  on  the  table  in  the  middle  of  the  picture,  and  the  large  ferry- 
boat model  is  in  the  elevated  glass  case  immediately  beyond  this 
table. 

There  were  also  several  exhibits  by  undergraduates. 

W.  A.  KiRKLAND,  '97,  contributed  a  gas  engine  built  by 
him  in  the  Institute's  shops. 

W.  Strang,  '98,  a  dynamo,  and  H.  A.  Kornemann,  a 
dynamo  and  motor,  also  built  by  them  at  the  Institute. 

W.  Pryor,  '97,  exhibited  a  tandem  bicycle  constructed  by 
*him  from  parts  purchased  in  the  market. 

During  the  exhibition  the  rooms  of  the  various  departments 
of  the  Institute  were  thrown  open  for  inspection. 

In  the  drawing  rooms  the  regular  work  upon  which  students 
happened  to  be  engaged  at  the  time  was  displayed,  as  well  as  fin- 
ished drawings  representing  the  work  of  the  different  years  of  the 
comse  in  this  department. 

•  As  indicated  by  the  abovie  brief  descriptions  the  exhibition 

was  large  and  interesting  beyond  anything  which  could  have  been 

anticipated,  though  beyond  doubt  many  more  exhibits  of  equally 

big^  character  and  scientific  interest  would  have  been  presented 

\  had  more  time  been  available  for  the  preparation  of  the  same. 

RECEPTION   OF   MRS.    EDWIN   A.    STEVENS. 

Mrs.  Edwin  A.  Stevens  received  the  trustees,  faculty,  alumni 
and  undergraduates  and  their  ladies  at  Castle  Point  on  Friday 
afternoon,  Feb.  19th,  from  3  to  6  o'clock. 

Mrs.  Stevens  was  assisted  by  Mrs.  Henry  Morton,  Mrs.  C. 
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or  two  with  songs  and  other  music,  each  number  being  enthusi- 
astically received  and  nearly  all  receiving  encores. 

c 

During  an  intermission  in  the  concert  Professor  Kroeh  an- 
nounced the  awards  of  prizes  offered  by  President  Morton  and  Pro- 
fessors Bristol,  Jacobus  and  Anderson,  amounting  to  S30  in  all.  for 
photographs  shown  at  the  anniversary  exhibition.     The  judges. 

President  Morton,   Mr.   Dod,   Mr.   Pach  and   Mr.   Turner,    the 
artist,  made  the  following  awards : 

First  Prize.  William  Ebsen,  '90. 
Second  Prize.  J.  Stehlin,  '9S. 
Third  Prize,  H.  M.  Brinckerhoff.  '90. 
Fourth  Prize,  E.  N.  Wood.  '97. 
Fifth  Prize,  Wm.  M.  Shoudy,  '99. 

The  concert  ended  with  the  song,  '  *  Mechanical  Engineer, 
sung  and  played  by  the  united  musical  clul)s  and  by  many  of  the 
audience,  and  at  its  close  the  hall  was  cleared  of  chairs  and  the 
dancing  began.  This  was  at  first  difficult,  owing  to  the  large 
crowd  present,  but  along  towards  midnight  the  crush  diminished, 
so  that  those  remaining  were  able  to  thoroughly  enjoy  the  danc- 
ing, which  some  of  the  more  enthusiastic  dancers  did  until  the 
morning  was  well  advanced. 

Altogether  the  concert  and  dance  was  a  great  success  and  a 
fitting  close  of  the  glorious  anniversary  celebration.     A  partial 

list  of  the  alumni  who  were  present,  some  with   their  ladies, 
follows: 

'76.  '81. 

A.  P.  Trautwein.  .^lex.  C.  Humphreys. 

P.  E.  Raqii6.  R.  M.  Dixon. 

Gns  C.  Henning.  A.  Spies. 
A.  Riesenberger.  '83. 

•77.  H.  A.  Hickok. 
L.  H.  Nash.  '84. 

F.  E.  Idell.  Wm.  H.  Bristol. 

E.  P.  Roberts.  D.  S.  Jacobus. 

'80.  C.  \V.  Thomas. 

J.  W.  Lieb.  Jr.  H.  F.  Mitchell. 
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•85. 
K(lw.  Hurhoni. 

n.  H.  Coffey. 

A.  W.  Burchaixl. 

'86. 
Win.  R.  KiiiK. 

•87. 
M.  C.  Beanl. 
J.  H.  Cuntz. 
n.  F.  Hart. 
K.  H.  Kieriian. 

'88. 
(Uh).  Dinkt'l. 
A.  A.  I*u1Ut. 
H.  A.  Banyf. 

'89. 
H.  I..  HbstMi. 
W.  M.  Hill. 

>^ 
H.  M.  Brinckcrhoflf. 

J.  L.  DoHart. 

K.  K.  Hinkle. 

L.  I>.  Wildnian. 

\Vm.  S.  .\ckemian. 
C.  G.  At  water. 
C.  K.  IVarxx*. 


*92. 
A.  R.  Hake. 

'93. 
H.  F.  Cuntz. 

F.  D.  Furman. 

H.  E.  Griswold. 

Henry  Kopp. 

J.  V.  MacDonald. 

'94. 
Jos.  Cottier. 

J.  B.  Klumpp. 

A.  G.  Kollstede. 

H.  D.  Lawton. 

C.  W.  Mac  Cord,  Jr. 

L.  Ruprecht. 

•95. 

Percy  Allen. 
M.  K.  Craft. 

A.  F.  Ganz. 

C.  A.  Greenidge. 

B.  H.  Jackson. 
K.  Kemble. 

J.  N.  MacVeety. 
F.  N.  Taff. 

'96. 
\Vm.  H.  MacGregor. 
E*lw.  M.  Tobv. 


DE8CBIPTI0II  OP  EXHIBIT  OF  MB.  J.  F.  KEIXT,  B.  S.  '78. 

This  exhibit  consisted  of  a 
40  K.  W.  Two  Phase  Generator  with  Regulator  Head, 
2  K.  W.  Two  Phase  Induction  Motor, 
2000  Volt  Static  Ground  Detector, 
10,000  Volt  Static  Ground  Detector, 
Static  \'oltnieter, 
being  component  parts  of  the  S,  K.  C.  ( Stanley- Kelly- Chesney) 
system  as  manufac- 
tured by  the  Stanley 
Electric  Manufac- 
turing Company  of 
Pittsfield.  Mass.,  to 
which  company  Mr. 
Kelly  is  consulting 
electrician.      A   de- 
tailed description  of 
this  apparatus   is 
given  below. 

Generator,  — Tli  e 
electrical   design    of 
'''G-  1-  these   generators    is 

always  the  same  but  the  mechanical  construction  varies  in  the 
different  sizes.  Its  two  most  important  features  are  simplicity 
and  strength  as  it  has  no  moving  wire,  no  collector  nor  com- 
mutator. The  revolving  part  of  this  machine  is  really  the  field, 
but  is  more  properly  called  the  Inductor.     (Fig.  1.) 

This  is  made  of  steel  casting  upon  the  periphery  of  which 
polar  projections  of  iron  laminse  are  securely  fastened  and  which 
revtdves  within  the  stationary  armatures. 

The  armature  (Fig.  3)  is  made  up  of  iron  laminse  and  con- 
stitutes the  body  of  the  machine.  The  individual  coils  are  small 
and  are  wound  separately  on  forms  and  are  then  secured  in 
grooves  provided  for  them  in  the  laminations.     Being  small  and 
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of  this  regulation  by  varj'ing  at  will  the  length  of  effective  wire. 
Thus  without  loss  of  energy  or  material  complication,  this  two- 
phase  machine  becomes  practically  similar  in  operation  to  two 
dngle  phase  machines.  Wires  are  brought  out  from  the  arma- 
ture to  the  regulator  head,  which  in  the  machine  shown  at  the 
exhibition  was  combined  with  the  terminal  board,  but  which  may 
be  placed  on  the  switch-board  if  so  desired,  where  by  means  of 
handles  the  voltage  on  either  phase  may  be  raised  or  lowered  or 
set  at  any  desired  point. 

In  the  operation  of  alternating  current  motors,  and  also  of 
transformers,  it  is  now  generally  recognized  as  important 
that  the  currents  and 
magnetic  duxes,  should 
vary  sinusoidally,  for 
the  more  nearly  such  a 
condition  is  approached, 
the  less  are  the  losses 
and  false  currents.     A 

first  step  toward  obtain-  fh;,  j. 

ing  these  conditions  is  the  making  of  the  impressed  E.  M.  F, 
of  the  generator  sinusoidal. 

The  flux  between  a  field  pole  and  the  opposite  iron  of  the 
armature  distributes  itself  so  that  it  is  at  every  point  inversely 
proportional  to  the  reluctance  of  the  gap  at  that  point.  That  is, 
the  E-  M.  F.  at  any  instant  is  inversely  as  the  clearance  between 
the  armature  iron  and  the  inductor  pole.  In  order,  then,  to  ob- 
tain an  E,  M.  F.  following  the  sine  law,  the  pole  faces  of  the  in- 
ductors of  these  generators  are  so  shaped  that  their  curvature 
may  be  expressed  by  a  formula  which  was  derived  by  Mr.  Kelly 
and  is  contained  in  a  United  States  patent  issued  to  him. 

As  has  been  stated  above,  any  deviations  from  this  law  or  the 
use  of  any  other  than  a  sinusoidal  form  of  E.  M.  F.  has  resulted 
in  increased  losses  in  transformers  and  unsatisfactory  running  of 
motors.  In  one  instance  the  output  of  a  20  H.  P.  motor  was  re- 
duced 25  per  cent,  when  run  by  a  machine  giving  a  distorted 
wave,  and  the  condensers  which  were  intended  to  balance  the 
lagging  currents  of  the  motor  were  absolutely  useless  for  that 
purpose. 
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each  winding  of  the  coil  is  equal  to  the  the  width  of  the  pK>le, 
thns  leaving  vacant  on  the  surface  of  the  armature  an  equal  5pace 
between.  After  the  first  series  is  \%x>und,  the  alternating 
vacant  spaces  mentioned  above  are  similarly  occupied  by  an- 
other  series. 

The  armature  winding  is  closed  on  itself  and  is  not  con- 
nected  with  the  circuit,  and  consequently  the  only  current  flow- 
ing in  it  is  an  induced  current  of  low  E.  M.  F.  Wlien  the 
currents  have  a  phase  difference  of  90®  one  current  is  at  its  maxi- 
mum when  the  other  has  zero  value :  this  latter  current,  how- 
ever, then  has  its  maximum  inductive  action,  the  rate  of  change 
being  maximum  when  the  current  passes  through  z.ero.  If  a  jx^le 
of  the  zero  circuit  (^ which  has  no  polarity  >  is  opposed  to  the  cen- 
tral opening  in  an  armature  section,  its  inductive  action  will  pro- 
duce a  strong  current  in  this  section,  which  will  also  flow  over 
the  two  poles  of  the  other  field,  which  at  this  time  have  a  maxi- 
mum strength  due  to  the  maximum  current  in  their  coils.  This 
will  produce  a  torque  exactly  as  in  the  case  of  a  continuous  cur- 
rent motor,  the  condition  in  regard  to  the  field  and  annature  cur- 
rent being  the  same.  As  a  coil  moves  out  of  this  |xxsition  of 
maximum  torque  its  current  as  well  as  the  strength  of  the  motor 
poles  become  weakened,  but  at  the  same  time  the  second  series  of 
coils  begins  to  gather  strength  and  they  finally  reach  their  max- 
ima when  those  in  the  first  exert  no  torque. 

It  is  thus  seen  that  one  field  and  one- half  of  the  length  of 
the  armature  act  as  a  transformer  to  furnish  the  current  for  the 
other  half  of  the  armature  which  with  the  other  field  forms  a 
motor  and  i*ice  versa. 

Thus  far  it  has  been  assumed  that  the  armature  currents  are 
in  phase  with  their  E.  M.  F.*s  and  practically  that  the  armature  is 
without  self-induction.  This,  however,  is  not  the  case,  and  the 
self-induction  causes  the  armature  current  to  lag,  and  thus  not  to 
be  in  the  best  position  to  cause  rotation.  The  necessity  of  neu- 
tralization of  the  self-induction  of  the  armature  of  A.  C.  motors 
is  apparent  in  all  types  and  it  is  accomplished  in  the  S.  K.  C. 
motor  by  the  use  of  compensating  coils  as  mentioned  above, 
which  is  the  invention  of  Mr.  Kelly. 

The  reaction  of  the  armature  current  induces  currents  in  the 
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acted  upon  by  each  pair  of  fixed  vanes  so  that  the  stress  pro- 
duced by  each  is  equal  but  opposite.  The  movable  vane  in  con- 
sequence takes  a  position  equally  between  the  fixed  vanes  which 
position  is,  theoretically,  the  same  whether  the  instrument  is 
charged  or  not,  and  is  the  position  of  "no  ground,"  the  pointer 
pointing  to  the  zero  of  the  scale. 

If  one  pair  of  fixed  vanes  and  the  movable  vane  are  electri- 
cally connected,  they  are  charged  of  like  character  from  one  pole 
of  the  source,  the  other  fixed  vanes  being  charged  of  opposite 
character  from  the  other  pole.  The  action  of  the  similarly 
charged  vanes  is  to  repel  the  movable  vane  while  the  action  of 
the  other  fixed  vanes  is  to 
attract  it.  The  two  forces 
acting  in  the  same  direction, 
the  movable  vane  takes  the 
position  entirely  within  the 
oppositely  charged  vanes. 
The  pointer  pointing  to  the 
side  of  the  similarly  charged 
vanes  and  pointing  to  the 
position  of  "ground"  for 
that  side. 

There  i.s  no  connection 
through  the  instrument  be- 
tween the  line  wires  or  be- 
tween either  of  the  wires 

and  earth.     It  is  not  neces-  *""5-  6- 

sary  to  first  introduce  a  temporary  ground  on  the  line  in 
order  to  test  for  an  existing  ground,  the  characteristic  defect  of 
the  old  forms  of  ground  detectors.  This  feature  is  of  great  im- 
portance as  it  insures  greater  .safety  to  linemen  and  lessens  the 
possibility  of  short  circuits  in  the  instrument  itself. 

The  instrument  consumes  no  energy  and  may  be  left  con- 
tinuously in  circuit,  indicating  grounds  as  .soon  as  they  occur. 

The  10,000  volt  instrinnent  differs  in  constnictiou  from  the 
2000  volt  Ground  Detector  in  that  the  Hue  wires  are  conutcted  to 
a  primar>-  set  of  vanes  which  are  behind  the  visible  fixtd  vanes 
and  are  .separated  from  tliem  by  large  plaques  of  hard  rubber. 


PERMANENT  EXHIBITION  AT  THE  INSTITUTE. 

In  response  to  a  notice,  which  was  sent  to  the  exhibitors  at 
the  Anniversar>'  Exhibition,  stating  that  the  establishment  of  a 
permanent  exhibition  at  the  Institute  was  contemplated,  a  con- 
siderable number  of  donations  for  this  purpose  have  been  receive<l, 
being  in  some  cases  part'  and  in  others  all  of  the  exhibits  shown 
on  the  above  occasion. 

Some  of  the  photographs  and  drawings  presented  will  l)e 
hung,  in  frames,  upon  the  walls  in  different  parts  of  the  Institute 
building  and  suita])le  provision  will  l>e  made  for  preserving  and 
exhibiting  the  others.  Space  haj^  also  l)een  provided,  and  will  be 
added  to  from  time  to  time,  where  models,  etc. .  which  have  Ixien 
presented  and  which  may  l>e  presented  hereafter  for  the  penua- 
nent  exhibition  can  be  placed. 

TJie  following  is  a  list  of  the  contributors  and  their  contribu- 
tions to  the  permanent  exhibition  : 

C.  J.  Atwater,  '91,  Set  of  Photographs  of  Coke  Ovens. 

J.  S.  Alden,  '84,  Pamphlet  on  Theory  of  Matter. 

Wni.  O.  Barnes,  '84,  Photographs  of  a  Steel  Type-Engrav- 
ing Machine. 

H.  M.  Brinckerhoff,  '90,  Photographic  \'iews  of  the  In- 
tramural Railway  of  the  World's  Fair  and  of  the  Metroiwlitan 
West  Side  Elevated  Railroad  at  Chicago. 

Wm.  H.  Bristol,  '84,  Lecture  Model  of  Recording  Ther- 
mometer for  high  temperatures. 

Edwin  Burhorn,  '85,  Set  of  Photographs  of  Power  Plant, 
Dodge  Coal  Storage  System  for  Erie  R.  R.,  East  Buffalo,  N.  V. , 
and  Set  of  Plans  for  new  proposed  toiler  plant  at  Ridgewood 
Pumping  Station  for  city  of  Brooklyn,  N.  Y. 

Morgan  Brooks,  '83,  Drawing  of  an  Automatic  Telephone 
System  for  Villages. 

B.  H.  Coffey,  '85,  Photographs  of  a  Dredging  Plant. 

F.  N.  Connet,  '89,  Patent  Pull  Universal  Belt  Shifter. 
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\Vm.  Whighani,  '88,  Blue  Prints  of  Water  Spray  Apparatus 
for  Tempering  Armor  Plates. 

A.  R.  WTiitney,  Jr.,  '90,  Photographs  of  a  Wire  Nail  Plant. 

L.  D.  Wildman,  '90,  Set  of  Framed  Photographs  of  Draw- 
ings of  Air  Compressors. 

E.  J.  Willis,  '88,  A  Willis  Planimeter  for  areas,  mean  press- 
ures and  horse-power. 

Prof.  Wood,  A  Rock  Drill. 

A.  J.  Wurts,  '84,  A  frame  containing  samples  of  Non- Arcing 
Lightning  Arresters  and  a .  frame  of  Photographs  of  his  inven- 
tions of  Switch-Board  Apparatus  and  of  Medal  received. 
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have  made  a  concession  in  the  cost  of  the  engine  aniouiiting  to  $700. 

This  contribution  is  prompted  by  the  interest  in  the  sitccess 
of  the  Institute  taken  by  the  above  Company,  with  which  Mr.  L. 
H,  Nash,  *77,  the  inventor  and  designer  of  the  engine,  is  con- 
nected. The  regular  price  of  the  engine  is  S1400  which  has  ac- 
accordingly  been  reduced  to  $700. 

The  regular  price  of  the  dynamo  is  $550.  A  reduction  of 
$100  has  been  allowed  by  Mr.  Riker  on  this  price  so  that  the  cost 
of  the  engine  and  dynamo  is  reduced  from  $1950  to  $[  150. 

About  45  membersof  theclassof '97  have  contributed  towards 
the  purchase  of  this  plant.     Handsome  contributions  have  also 
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Another  gift  recently  made  to  the  Institute  is  the  large  kil- 
ance  added  to  the  equipment  of  apparatus  in  the  physical  lalx^ra- 
tor^\  This  balance  is  remarkably  sensitive,  it  lieing  possible  to 
measure  with  it  a  difference  in  weight  of  one  milligram  in  one 
million. 

It  was  purchased  at  a  cost  of  S41;,  which  sum  was  almost 
entirely  contributed  by 
Professor  Ma>er,  Presi- 
dent Morton  and  26 
members  of  the  Class 
of  '96. 

Prof.  William  H. 
Bristol,  '84.  and  Mr.  B. 
B.  Bristol,  '93,  for  The 
Bristol  Company  of 
Waterbury,  Conn. .pre- 
sented  the   Institute 

with    a    Recording    Thermometer   for   measuring    atmospheric 
ranges  of  temperature. 

The  recording  part  of  the  instrument  has  been  mounted  on 
wall  ill  vestibule  at  the  main  entrance  to  building  and  makes  a 
continuous  record  of  the  temperature  out  of  doors. 
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horizontal  axis  of  its  trunnions.  The  rack  is  fixed  to  the  bed- 
plate, and  the  pinion-shafts  (which  are  turned  by  the  milled 
heads  seen  at  the  right)  have  their  bearings  in  the  movable 
frame ;  the  latter,  then,  can  be  placed  in  any  desired  position, 
independently  of  the  turning  of  the  circles  on  the  trunnions. 

The  cords  are  fixed  in  holes  drilled  at  regular  inter\'als  in 
the  right-hand  circle,  pass  directly  to  corresponding  holes  in  the 
central  circle,  thence  (crossing  each  other)  to  corresponding  holes 
in  the  circle  at  the  left,  and  turning  abruptly  around  the  smooth 
edge  of  this  circle,  are  attached  to  the  springs  which  keep  them 
taut  :  the  proper  range  of  motion  being  regulated  by  the  use  of 
pulleys  or  their  equivalents,  as  in  the  cases  previously  described. 

A  very  striking  peculiarity  of  this  model,  however,  is  found 
in  the  manner  in  which  these  springs  are  arranged  : — instead  of 
being  attached  to  the  frame,  they  are  fixed  to,  and  radiate  from, 
a  central  hub  which  forms  a  part  of  the  left-hand  circle  and 
moves  with  it. 

The  saving  of  space  effected  by  this  expedient,  as  compared 
with  a  fixed  base  of  attachment  or  with  the  use  of  weights,  is  enor- 
mous— as  the  incredulous  may  con\4nce  themselves  by  experiment. 

Now  suppose  the  three  circles  to  be  vertical,  and  placed  with 
their  centres  in  line,  then  we  shall  have  on  the  left  of  the  middle 
circle  a  right  conoid  ;  and  on  the  right,  a  cylinder  of  revolution 
— which  may  be  changed  into  an  elliptical  cylinder  by  moving 
the  more  remote  base  sideways  in  the  manner  above  explained. 
Restoring  that  circle  to  the  first  position,  let  the  other  two  on  the 
left  be  inclined,  as  in  the  figure  ;  the  original  conoid  is  thus 
transformed  into  a  different  one,  while  the  circular  cylinder  be- 
comes a  warped  surface  with  a  vertical  plane  directer  parallel  to 
its  axis ;  and  by  the  lateral  movement  of  the  farther  base  this 
will  be  changed  into  a  different  warped  surface  which  has  no 
plane  directer. 
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Once  more  placing  the  centres  in  line,  turn  the  farther  circle 
on  its  trunnions  until  it  and  the  central  one  are  equally  inclined 
in  opposite  directions,  as  shown  in  the  illustration.  The  portion 
on  the  right  wdll  then  become  an  elliptical  cylinder,  divided  from 
the  circular  one  in  a  different  way  :  and  this  if  the  farther  base 
be  moved  laterally  will  be  transformed  into  a  cylindroid,  which 
is  also  a  warped  surface  without  a  plane  directer. 

Thus,  by  various  combinations  of  the  simple  motions  of 
which  the  parts  of  this  model  are  capable,  we  are  enabled  to  ex- 
hibit not  only  the  peculiarities  of  quite  a  number  of  surfaces,  but 
what  is  equally  important,  the  manner  in  which  one  of  these  may 
be  transfonned  into  another ;  this  last,  as  we  have  seen,  may 
sometimes  be  accomplished  in  more  ways  than  one. 

In  brief,  we  have  as  directrices  three  equal  circles,  of  which 
two  can  be  moved  in  one  way,  and  the  other  one  in  two  ways — 
with  the  result  of  illustrating  five  warped  surfaces,  belonging  to 
three  distinct  classes  :  and  three  single-cur\'ed  surfaces,  all  of 
the  same  class,  two  of  them  being  derived  from  the  first  by  dif- 
ferent methods. 


INSTITUTE    NOTES. 

Lecturks  on  Business  Methods  and  on  Patent  Law.  A  course 
of  three  lectures  on  "  Business  Methods  "  was  deUvercd  to  the  Senior  Class 
near  the  close  of  the  second  term.  The  first  lecture,  which  was  introductory 
in  its  nature,  was  prepared  by  Mr.  Alexander  C.  Humphreys,  '8i,  but  owing 
to  his  absence  from  the  city,  on  account  of  ill-health,  Mr.  H.  de  B.  Parsons, 
'84.  presented  Mr.  Humphreys'  paper.  Mr.  Parsons  also  addressed  the  class 
giving  his  own  N-iews  upon  the  importance  of  a  knowledge  of  the  proper 
methods  of  keeping  accounts,  and  upon  the  position  of  the  engineer  as 
viewed  from  a  business  rather  than  a  professional  standpoint. 

The  second  lecture  was  given  by  Mr.  George  Turnbull.  Vice-I*resident 
of  the  Guarantee  Trust  Co.,  of  New  York  City,  on  the  subject  of  "  Double 
Pintry  Bookkeeping,"  and  the  third  lecture,  U|)on  "Banks  and  Banking," 
was  delivered  by  Mr.  Wm.  Sherrer.  Manager  of  the  New  York  Clearing 
House. 

The  attendance  was  large  and  included  a  number  of  alumni. 

The  lectures  will  be  publishe<l  in  the  July  issue  of  the  Indicator  and 
will  no  doubt  be  of  interest  to  alumni. 

Following  the  course  of  lectures  on  "Business  Methods"  Richard  A. 
Dyer,  Esq.,  of  the  finn  of  Dyer  &  Driscoll,  Patent  Solicitors,  New  York  City, 
delivered  a  course  of  lectures  on  Patent  Law  covering  substantially  the  same 
ground  as  last  year. 

The  Memorial  Vou'.me  ok  the  25TH  anniversary  of  the  In- 
stitute:— President  Morton  is  devoting  a  good  part  of  his  time  to  the  prep- 
aration for  publication  of  matter  to  appear  in  the  souvenir  volume  com- 
memorating the  25th  anniversary  of  the  founding  of  the  Institute. 

The  collection  and  preparation  of  the  articles  and  cuts  which  the  lH>ok 
is  to  contain  \^'ill  involve  a  considerable  amount  of  labor,  so  that  under  favor- 
able conditions  the  volume  will  not  1)e  readv  for  distribution  before  com- 
mencement  time. 

The  Literary  Committee  wouM  again  call  attention  to  the  fact  that  a 
record  of  the  professional  work  of  graduates  is  being  prejxired  in  the  form 
indicated  in  the  .sample  pages  published  in  the  last  Indicator,  and  the 
committee  requests  all  graduates  who  have  not  yet  furnished  information 
for  this  purpose  to  comply  with  its  request  as  it  is  very  desirable  to  have  the 
record  as  complete  as  possible. 

The  Committee  also  request  all  alumni  and  undergraduates  who 
desire  copies  of  the  book  to  send  in  their  subscriptions.  The  alumni 
and  undergraduates  who  are  entitled  to  copies,  in  return  for  their  contribu- 
tions to  the  preliminary  expenses  of  the  anniversary  celebration,  but  who 
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published  in  the  Amer,  Jonr.  of  Science  for  April,  1897,  Prof.  Maykr  gives 
references  to  the  earlier  literature  on  this  subject  and  a  full  account  of  his 
own  experiments  which  were  made  principally  upon  <lisks  an<l  rings  of 
aluminum.  He  also  experimenteil  \\nth  several  other  metals  and  upon  glass 
rods. 

An  ACCi>rNT  of  **  A  Comparative  Test  of  Two  Centrifugal  Fans,'*  made 
by  Prof.  Denton,  was  read,  for  the  purpt>se  of  inviting  discussion  from 
members,  at  the  meeting  of  the  Amer.  Soc.  of  Heating  and  Ventilating  En- 
gineers. An  account  of  the  meeting  appearetl  in  HciXiintr  ami  J  'cMtilatingy 
March  15.  1S97. 

The  DigKvST  of  Phvsicai,  Tests  for  April,  1897,  contains  the  com- 
plete article  on  Paint  Analysis  as  it  appears  in  Dr.  Stillnian's  book  **  En- 
gineering Chemistr}'."  The  same  issue  of  Tiie  /h'jt^cst  contains  'a\so  a  short 
scheme  for  analyzing  paint,  contribuleil  by  Dr.  Stillman,  adapted  for  rail- 
way practice. 

This  scheme  suggests  a  methoil  for  determining  the  relative  proportions 
of  hydrateil  and  carbonate  of  lea«l  in  white  lead,  either  dry  or  ground  in  oil. 

Prof.  Jacobi'S  delivere<l  a  lecture  at  the  Pmnklin  Institute,  Philadel- 
phia. March  12,  1897,  on  Artificial  Light  :  Motlern  Metho<ls  Compared  : 
Electric,  Incandescent,  Welsbach.  -\cetylene. 

An  abstract  of  the  lecture  is  publisheil  in  /^vi^ressivc  Aj^c,  April  i,  1897. 

Prof.  Jacobus  illustrateil  the  comjxirative  value  of  the  Welslxich  incan- 
descent gas  light  and  the  acetylene  light,  in  rendering  colors  and  shades  of 
colors,  demonstrating  that  these  modem  illuminating  metluxis  were  greatly 
superior  in  this  respect  to  coal-gas  an<l  the  incandescent  electric  light,  and 
that  there  was  very  little  difference  between  them. 

In  the  Cosinopiiiitan  J/at^azu/c  for  April  appeared  the  introtluctory 
article  by  J.  Brisl)en  Walker,  of  a  series  of  articles  on  **  Mwlern  Educa- 
tion." This  will  l>e  followed  in  the  May  number  of  the  siinie  journal  by  an 
article  on  the  same  subject  by  I*resident  (lilnian  of  the  Johns  Hopkins  I'ni- 
versity.  In  the  June  number  will  appear  the  next  in  the  series  by  l*resident 
Morton,  and  others  by  President  Dwight  of  Yale,  President  Schunnan  of 
Cornell,  and  Bishop  H.  C.  Potter  of  New  York  will  follow. 

Professor  ani>  Mrs.  Kroeh  gave  a  reception  on  February  27th,  at 
their  new  home  in  Orange,  on  the  (xxasion  of  the  twenty-fifth  anniversiiry  of 
their  marriage. 

They  received  the  congratulations  of  their  many  friends,  who  were 
pleasantly  entertained  by  the  host  and  hosti'ss  and  the  ladies  assisting. 

The  meml)ers  of  the  senior  class  wore  among  those  who  olK-red  their 
congratulations  upon  the  day. 

MiNiTES  OF  Rkoi-LAR  Mkktino  of  the  l^xecutive  Connnitlee  of  the 
Alumni  Association  hehl  at  the  office  of  Mr.  R.  M.  Dixon,  i6«)  Broadway, 
N.Y.  City,  April  r,  1897. 

Meeting  called  to  order  by  Mr.  R.  M.  Dixon,  2d  Vice-President. 
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In  the  absence  of  the  Recording  Secretar>-.  Mr.  F.  De  R.  Fuiinau  was 
appointeil.  pro  tern. 

Professors  Rieseijberger  ami  Stillman  tendere<l  their  resignation  as  co- 
editors  of  the  Indicator,  to  take  effect  with  the  issuing  of  the  April  k  1897  1 
number.  On  motion  of  Mr.  H.  De  B.  Parsons  these  resignations  were  ac- 
cepted with  regrets. 

After  some  discussion  as  to  the  e<litorial  and  financial  policy  of  the 
Indicator,  Mr.  Furman  was  reg^ularly  appointed  editor,  with  full  power  to 
pursue  such  policy  as  may  t)e  deemed  to  l)e  to  the  tx?st  interests  of  the  Indi- 
cator. 

The  following  nominations  for  officers  for  the  ensuing  year  were  made  ; 
several  substitutes  were  appointed  to  take  the  place  of  any  who  should  de- 
cline their  nomination : 

President,  John  \V.  Lieb,  Jr.  '80. 
E<lwin  Tatham.  'Si . 
Edward  P.  Thom|>son.  '78,  Substitute. 
1st  Vice-President.  Rol)ert  M.  Dixon.  'Si. 

Edwin  Burhom.  'S5. 
A.  P.  Boiler,  Jr.,  '91.  Substitute. 
2d  Vice-President.  Hosea  \Vel)ster,  '^2. 

George  IMnkel.  Jr.,  \SS. 
William  B.  Vereance.  \SS,  Substitute. 
Corresponding  Secretary.  Franklin  De  R.  Furman  '93. 
Reconling  Secretary.  Gonlon  Camplxfll.  'SS. 

John  S.  IX*  Hart.  Jr..  '90. 
Treasurer,  William  H.  Bristol,  'S4. 
Directors.  Ernest  H.  Foster.  'S4. 
William  R.  King.  '86. 
Alten  S.  Miller.  "88. 
William  O.  Ludlow.  '92. 
Ahmuii  Trustee.  Lewis  H.  Nash,  "77. 

K.  P.  Robert>.  '77. 
Fniuk  C  Jones.  '78. 

ThtiM-  i>ri-SL-ni  at  ihi:  nuvting  w^rrt^ :  P.  K.  Raque.  F.  E.  Idell,  E.  A. 
rililiii^.  R.  M.  Divon.  W.  U.  Bristol.  H.  D.^  B.  Parsi>ns,  Kenneth  Torrance, 
ami  1'.  Dr  K.  1^'iinnaii. 

I'.Ni.i.M-.hkiM;  St»cn:Tv.  The-  First  Mtvting  of  Second  Term,  1S96- 
i>7,  \\A>  l»rl«l  (III  IViil.jy,  Jan..  8.  iSg;.  at  2  p.m.  Officers  were  elected  as 
iiillows:  I'lisitlrnt.  \\.  U.  Kna]>p;  Vice-Pn.Mdcnt,  R.  V.  Rose;  Secretary.  E. 
Strinliiii^j^f ;  ICxiH-utivf  Conunittce.  Jacob  Cromwell.  G.  D.  William.son.  E. 
C.  Givllf. 

U.  \'.  Uusr.  'i)7.  rrail  a  ]>.iptr  on  'A  Metho.1  of  I'tili/ing  the  Power  at 
Niaj^ara."  M.  N.  Mnmv.  \»s.  rxplaiiu-d  tlu*  pr.iciical  working  of  the  West- 
in^hoiiMi-  Ail  Hniki*. 

At   I  hi-  Ni-rtiiiil   Mii«tiM>;  »»i  tli;-  Socifly.  »»n  Friday.   Feb.  5.    1897.  Col. 


Ins/if mU  \i*frs. 


-.^z 


G.  Pru-t.  3«n*ier  of  the  Amer.  Siv.  C.  E.,  lielix-ereii  a  vcn-  iniercstiiiji  .vi- 
dress  c»r.  "The  IVi-elopiner.;  of  the  St«l  Rail." 

Ai  ihe  ]ast  meeting.  G.  L.  Hnichin*,  '97.  jr^ve  ar.  intert-stir.j:  i^ooription 
02  Steel  at  the  Ciraeiiie  Steel  Works.  Homester -i.  IV:: r..  O.  M,  Kelly.  '07. 
talked  on  the  recent  developmcnis  of  River  Tunnelin.c.  including  descrip- 
tion of  Tunnel  under  the  Thames  River,  as  we:'.  .i>  the  motli^vi  er.iploycxi  in 
its  construction. 

J.  Cromwell.  '97.  and  J.  M.  Towne.  '07.  Te\-iewe*l  the  eleotriciil  and  mech- 
anical journals,  respectively. 

The  Jt'nior  Ball  was  held  We^inrsday,  TeS.  i7:h.  at  IVlmonico's. 
New  Ycirk  City.  The  success  of  the  promenade  was  very  j^ratifyinjj  to  the 
committee.  Messrs.  F.  D.  Kennetly.  E.  PYank,  Jr..  H.  R.  Davis.  R.  C.  Post. 
and  E.  C.  Grelle,  who  ha»i  charj^e  of  the  arrangements. 

The  Sknior  Class  m.ide  their  annual  eastern  inspection  lour  to  Hart- 
ford. Conn.,  on  March  25th,  accom]\anied  hy  IYi»f.  IVnti>n. 

The  class  \-isiieil  the  works  of  the  Pope  Mauufacturinj;  Co.  and  The 
Pratt  it  Whitnev  Co. 
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R'y.  When  a  light  fall  of  snow  does  not  warrant  the  sending  out  of  snow 
plows,  a  scraper  or  flanger  is  used.  A  notable  feature  of  the  one  descril:)ed 
by  Mr.  Antz  is  its  operation  by  compressed  air. 

A  communication  by  John  W.  Howkll,  referring  to  the  "Radiating 
Power  of  Incandescent  I^amp  Filaments"  was  published  in  The  Electrical 
Enj^inecr,]2Ln.  6.,  1897. 

^Ir.  Howell's  paper,  presented  at  the  meeting  of  the  Amer.  Inst,  of 
Electrical  Engineers,  in  New  York,  Feb.  24,  1897,  on  the  "Conductivity  of 
Incandescent  Carbon  Filaments  and  of  the  Space  Surrounding  Them"  is 
publishefl  in  the  issues  of  March  17th  and  24th,  of  the  same  journal. 

'       '79. 

Phillip  Wallis  has  l)een  appointed  Master  Mechanic  of  the  Lehigh 

Division  of  the  Lehigh  Valley  Road  and  of  the  Pastern  &  Amboy  R.  R.,  with 

office  at  Piston,  Pa. 

•80. 

At  the  Januarj*  meeting  of  The  New  York  Section  of  the  American 

Chemical  Society  Di'rand  Woodman  presented  a  paper  on  "  Variations  in 

the  Composition  of  Re<l  I^ad." 

'81. 

Wm.  T.  MA(;RrDKR,  in  Cassicr's  Magazine  for  March,  1897,  under  the 
Title  of  "  Does  it  Pay  to  Exhibit."  tells  under  what  conditions  the  display- 
ing of  manufactures,  etc.,  at  exhibitions  pays. 

Alkx.  C.  HrMPHRKYS.  retiring  President  of  the  American  Gas  Light 
Association,  delivered  an  address  to  this  Association  at  its  annual  meeting 
held  Oct.  27-29,  at  St.  Louis,  Mo.  The  address  dealt  with  the  business  side 
of  gas  manufacture  and  discussed  ways  and  means  for  increasing  the  con- 
smnption  of  gas  by  increasing  its  use  for  heating  purposes.  In  commenting 
upon  the  address  the  American  (ias  Light  Jourmil  siws  :  "  It  bristles  with 
well  put  jwints,  and  its  lines  reveal  to  the  rea<ler  the  undeniable  fact  that  its 
scholarly  author  neither  stinted  study  nor  time  in  its  preparation." 

•S3. 

P*RANK  A.  Magke,  who  has  been  connected  for  many  years  with  the 
E.  S.  Greeley  &  Co.,  is  now  with  the  Revere  Rubber  Co. 

The  A ffien'can  lutginccr.  Car  Builder  and  R.  R.  Journal,  March,  1897, 
published  a  full  page  engraving  and  a  description  of  the  large  comjx)und 
mastodon  or  12-wheeled  engines  built  for  the  Northern  Pacific  R.  R.  by 
the  Schenectady  Locomotive  Works. 

The  intercepting  and  separate  exhaust  valves  of  the  engine  are  of  new 
design  recently  perfected  by  A.  J.  Pitkin,  Vice-President  and  (leneral  Man- 
ager, and  J.  E.  Saouk,  Mechanical  P'ngineer  of  the  Comjxiny. 

The  valves  are  designed  to  give  an  indejHfndent  exhaust  to  the  high 
pressure  cylinders  when  the  locomotive  is  working  as  a  simple  engine  and 
also  to  give  the  engineer  control  of  the  intercepting  valve  so  that  he  can 
operate  the  engine  simple  or  compound  at  will. 
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Mr.  Safi^e  is  quoted  in  a  paper  by  C.  H.  Quereau,  presented  to  the 
Western  Railway  Club,  as  favoring  a  reducefl  lead  in  locomotives  for  high 
speed  work  and  gives  the  practice  of  the  Schenectady  Locomotive  Works 
with  regard  to  passenger  engines  recently  built  by  this  Company.  Engines 
having  6''  valve  travel  and  iW  outside  lap.  with  a  plain  \-alve,  \''  lead  at 
6'''  cut  off  gave  satisfactory-  resulLs. 

In  an  article  contributed  to  EUdricily  of  March  ro,  1S97.  Morgax 
Brooks  endeavors  to  show  that  the  Berliner  patent,  for  a  combine*!  tele- 
graph and  telephone,  to  which  The  American  Bell  Telephone  Company 
claims  ownership,  is  void  by  reason  of  an  expireil  English  patent  covering 
the  same  ground. 

The  American  Electrician  of 'December,  1896.  contains  an  interesting 
article  by  Prof.  Wm.  S.  Alhrich  on  "Compressed  Air  in  Railway  Work.*' 
The  writer  calls  attention  to  the  various  fields  in  which  compressed  air  has 
f>een  successfully  applied  and  dwells  at  length  upon  its  adaptability  for  street 
railway  purposes. 

A.  J,  WiRTS  deliverefl  a  lecture  at  Sibley  College,  Itliaca.  X.  Y.,  on 
''The  Handling  of  Electric  Currents.  Arcs,  etc."  An  abstract  of  the  lecture 
appearcfl  in  The  Sibley  ^oXi^^^fi  Journal  of  Ent^ineerin^ ,  March.  1.S97. 


'3- 

Wm.  T.  Clhrk  was  marriwl  to  Miss  Eleanor  Doubleflav.  on  Thursday, 
Feb.  4,  1.S97, 

•S7. 

The  Electrical  Enf^inccr  oi  l*eb.  17.  rS97.  contains  an  article  ^nth  cuts 
showing  views  <>{  the  pnxlucts  ami  of  the  several  departments  of  manufac- 
ture of  the  Wagner  Electric  Mfg  Co.,  of  St.  Louis,  Mo.  Mr.  H.  A.  W.\gxer 
is  President  of  this  Coni])any, 

The  paper  l)y  C.\KTKR  H.  Paoe.  Jr..  on  "  Some  Experiments  in  Interior 
niunii nation,"  presented  at  the  St.  Louis  meeting  of  the  Amer.  Gas  Light 
.Ass^K'.  in  (>ctol)er,  1S96,  is  published  in  the  Amer.  Can  Liirht  Jour,  of  Nov. 
16.  1S96,  with  an  interesting  discussion  by  Alkx.  C.  Himphrkys.  'Si,  Ijear- 
ing  ujK)n  the  question  of  the  difference  l>etween  candle  power  and  illumi- 
nating effect. 

II.  R.  Smith  announces  in  a  circular  letter,  recently  is.sued,  that  he  has 
oi>ene<l  an  office  for  the  practice  of  mechanical  engineering  at  759  Rookerv, 
Chicagri,  111.  Mr.  Smith  has  had  a  large  experience  in  designing  and  erect- 
ing hydraulic,  steam,  and  electrir  elevator  and  hoisting  plants,  having  l>een 
connected  with  iK^th  the  Hale  and  Winslow  Bros.  Elevator  Companies. 

T,  A.  Van  i>?:r  Wii.i.kvkn  has  entered  the  employ  of  Messrs.  Hum- 
phreys ^Si  (flasgow,  in  London,  and  has  recently  l)een  engaged  in  the  erec- 
tion of  a  water  gas  plant  of  a  35o,(xii)  cu.  ft.  daily  capacity  for  this  firm. 


Institute  Personals,  24 1 

Lewis  Sharing  makes  an  interesting  and  pointed  reply  in  The  Electri- 
cal Engineer^  Jan.  27,  1897,  to  a  criticism  which  appeared  in  the  London 
Electrical  Reviexv  oi  Dec.  25,  1896,  of  his  article  on  **  Electricity  vs.  Com- 
pressed Air,"  appearing  in  the  latter  journal's  issue  of  Nov.  25,  1896. 

Edw.  J.  W1LI.1S  contributed  an  article  to  Machinery  of  April,  1S97,  de- 
scribing the  power  house  of  the  Richmond  Traction  Co.,  of  Richmond,  Va. 

'90. 

At  a  meeting  of  the  Amer.  Institute  of  Electrical  Engineers,  held  in 
Chicago.  Oct.  28,  1896,  H.M.  Brixckkrhokf  contributed  a  long  and  inter- 
esting discussion  on  the  topic  before  the  meeting  :  **  Electric  Traction 
under  Steam  Railway  Conditions." 

Mr.  Brinckerhoff  has  been  advanced  from  associate  to  full  membership 
in  this  association. 

•91. 

B.  W.  Carll  started  on  a  trip  to  Mexico  and  South  America,  about  the 
middle  of  Februar>-,  in  the  interest  of  the  Chrome  SteeK Works  of  Brooklyn, 
N.  Y. 

Jesse  A.  Davis  has  been  appointed  to  the  position  of  Naval  Steel  In- 
spector, U.  S.  Gov.  His  temporary  address  is  5102  Newhall  Street,  German- 
town,  Pa 

The  Amer.  Gas  Light  Jour,  of  March  29.  1S97,  contains  an  article 
by  Geo.  F.  Summers  on  "Street  Main  Bookkeeping." 

•92. 

In  1895  the  City  Council  of  Baltimore,  Md.,  creale<l  an  electrical  com- 
mission to  inquire  into  the  question  and  to  submit  a  plan  for  the  construc- 
tion of  a  svstem  of  conduits  for  the  accommodation  of  all  the  overhead  lines 
in  that  city  except  the  trollej*  lines.  Nicholas  S.  Hili,,  who  was  appointed 
engineer  to  the  commission,  prepared  an  exhaustive  report  upon  the  question, 
and  the  plans  8Uggeste<l  in  his  report  have  l)een  reconmiended  for  adoption 
by  the  City  Council.  The  Electrical  Engineer  of  Jan.  13,  1897.  gives  the 
method  of  subway  construction  recommended  in  Mr.  Hill's  report. 

H.  LOEWENHERZ  is  at  present  engaged  with  his  father  at  23  Park  Row, 
Room  19,  New  York  City,  in  the  General  Advertising  Business. 

'93. 

Wm.  B.  Axford  is  Vice-President  and  Chief  Engineer  of  The  Harriman 
Wrought  Iron  Company's  Furnaces  at  Harriman,  Tenn.;  Offices  at  76  Mont- 
gomer>'  St.,  Jersey  City,  N.  J. 

W.  H.  H.  Roberts  is  in  the  employ  of  the  Johnson  Temperature  Regu- 
lating Co.,  240  4th  Ave.,  New  York  City. 

R.  E.  Chandler,  who  is  taking  a  post-graduate  course  at  Sibley  College^ 
has  been  making  tests  of  steel  at  low  temperatures. 


_-T. 


BOOK  NOTICES. 

"Theory  and  Calculation  of  Alternating  Current  Phenomena.  By  Charles  Proteus 
Steinmetz.    New  York:    The  W.J.  Johnston  Co.    Price  $2.50. 

The  problems  involve<l  in  the  calculations  of  alternating  current  circuits 
are  by  no  means  simple,  and  many  of  the  writinjiifs  on  this  subject  have  been 
rso  full  of  mathematics  as  to  be  unintellij^ible  to  the  average  reader. 

Mr.  Steinmetz  is  to  be  congratulate<l  upon  hanng  produce<l  a  work 
■which,  although  necessarily  mathematical,  is  explicit  and  practical,  and  em- 
bodies the  results  of  an  extended  experience.  The  book  is  not  a  beginner's 
book,  but  presupposes  elementar}-  knowledge  ;  this  is  fortunate  as  it  tends 
•to  keep  out  unnecessary  matter.  The  author  lias  avoided  the  use  of  the  cal- 
culus :  this  is  not  in  general  an  advantage,  but  may  be  preferable  for  some 
jreaders.  In  the  analytical  treatment  extendeil  use  is  made  of  complex  quan- 
.tities  ;  by  their  use  the  problems  of  combining  sinusoidal  alternating  xi-aves 
are  greatly  simplified.  The  algebra  of  complex  quantities  is  explained  in  a 
separate  appendix,  and  no  pre\*ious  mathematical  knowledge  beyond  ordi- 
nary algebra  and  trigonometry  is  necessarj'. 

The  recipi-ocals  of  impedance  and  reactance  are  termed  by  the  author 
respectively  admittance  and  susceptance ;  by  the  use  of  these  and  of  com- 
plex quantities  the  laws  for  dix-ided  circuits  are  stated  in  forms  similar  to 
those  for  series  circuits,  and  are  therefore  quite  simple. 

The  subjects  of  Induction  Motors,  Synchronous  Motors,  and  General 
Polyphase  Systems,  are  treated  in  special  chapters.  The  author  also  dis- 
cusses at  length  the  effects  of  distorted  wave-shape  and  of  higher  harmonies, 
and  reaches  the  concliLsion  that  the  importance  of  proper  wave-shape  is 
generally  overratetl. 

On  the  whole  it  is  safe  to  sav  that  the  work  is  one  which  everv  stmlent 
^ud  practitioner  of  the  subject  should  possess  if  he  wishes  to  familiarize  him- 
self with  the  latest  developments  of  the  science. 

Roentgen  Kan's,  and  Phenomena  ok  the  .\node  and  Cathode.  By  Edw.  V.  Thompson, 
M.E.,  E.E  .  etc.,  with  a  concluding  ch  pter  by  Prut.  \Vm.  A.  Anthony,  Formerly  of 
Cornell  University,  etc.     D.  Van  Nostrand  Co. 

To  any  one  desiring,  in  compact  form,  the  substance  of  the  countless 
publications  recently  made  on  the  subject  of  the  Roentgen  rays,  together 
with  much  information  as  to  subjects  clostjly  allied  to  this,  we  can  recom- 
jnend  the  above  l>ook  which  is  thoroughly  illustrated  with  6d  diagrams  and 
45  half-tone  plates. 

'*A  Primbr  of  the  Calculus."  By  E.  Sherman  Could.  M.  Am.  Soc.  C.  E.  D.  Van 
Nostrand  Co.    Science  Series, 

In  this  little  work  rules  are  developed  for  differentiating  and  integrating 
algebraic  functions  of  a  single  variable. 

Applications  are  then  made  to  a  few  problems  under  each  of  the  follow- 
ing headings : — 

Maxima  and  minima,  detennination  of  lengths  of  plane  curves,  areas 
of  plane  cun'es,  volumes  of  solids  of  revolution,  to  finding  centre  of  gravity 
and  to  problems  in  acceleration. 

The  author  has  clearly  demonstrated,  without  deeply  discussing  the 
theory  of  the  Calculus,  its  great  power  and  practical  value  as  compared  to 
preWous  methods,  for  the  .solution  of  a  great  variety  of  pmblems. 
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OBITUARY. 


DE  VOIRON   WOOD. 


Professor  Wood  died  suddenly  on  Sunday,  June  27th  at  the 
age  of  65  years. 

It  has  been  well  known  to  Prof.  Wood's  relatives  and 
most  intimate  friends  that  since  his  ver>-  severe  attack  of  diabetes 
about  twelve  years  ago  he  has  not  shown  his  old-time  vigor  or 
physical  endurance.  His  recovery-  at  that  time  was  considered 
most  remarkable  and  the  large  amount  of  scientific  work  he  has 
accomplished  since  then,  knowing  full  well,  as  he  has  repeatedly 
stated,  that  this  dread  disease,  was  hanging  over  him,  is  still 
more  remarkable. 

Professor  Wood  displayed  unusual  vigor  in  his  classes  and  in 
reviewing  the  theses  of  the  graduating  class  during  the  closing 
days  of  the  college  year.  He  was  present  at  all  the  social  gath- 
erings during  commencement  week,  remarking  to  his  friends  that 
he  could  not  remember  ever  having  enjoyed  the  various  exercises 
more  thoroughly  and  that  his  health  was  apparenth'  nuich  better 
than  it  had  been  for  a  long  time. 

After  the  commencement  exercises  on  Thursday  evening, 
June  17th,  Prof.  Wood,  who  lives  at  Boonton,  N.  J.,  repaired  to 
the  home  of  his  brother  Hudson  A.  Wood,  1107  Garden  Street, 
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Pr'^rV-^jr  'K'x/i  tho-^ght  he  -.lo-li   re-i^jver  -  hi-  ff-p^isni'-.n  -^i* 
\7.t*izi'i.  atA  h>  vofi*:  'va.s  <ronz.     The  eni  ho-i^erer.  •::  2.  ^±-^.1 

Th':  f'^nerii!  -r^rr'/fce-  '.vere  hel<:  at  ihe  residence  ■: :  h:*  r richer 
Mor.'-Liy  afterryx/n  after  -.vhich  hi-  Vyiy  was  taken  m*  Ann  Ar^iir 

Prof'.-rVjr  'AVy:  left  a  v/irio'.v.  t'.vo  v>nr  and  three  d^ns^rhters. 
Hi-  yo':r.;.'er  ^^/n.  Anhur  J.,  was  jrridnated  iron:  Stevens  Ino 

tt:te  'i  yerir  a;(o. 


«  «  •••  ••-*•  -  Y 

...•_        ♦.'III'.        'l^    -  ■»•  •,         ---  .^_*.-l--  -t.i._ ^  ...         .».••        Il<^k,.\C         w'.'«   —  .  A^ 

r---:  he  v..'!-:  ;:T'i':::  itvi  :r  r:  :hc  A'S.A::y  State  Xomial  Sch«>j:. 
v.i.'.-re  he  '.vrir-  in:n:fl:.i:r!v  rirterward  a :^:»< minted  Assistant  Pro- 
re-*' If  of  MritheniJit: .-.  Lcitrjr  he  attended  the  Rensscli^er  Poly- 
t':' I'.Tii'-.   I:j-tit:ite  a:  Troy,    rx.-::!;;:  ;^raduated  in  i>57  with  the  de- 

'JTft.     t  ,\     C         I*' 

He  ther.  -tarted  f'-r  the  we-t.  and  while  visitins:  the  I'ni- 
ver-:*.;  o:  .\I:e::i.ran  at  Ann  Ar'^-jr  was  nftered  the  chair  of  Ci\"il 
J-hii/iri-erin^.  whiri:  wa-  tenip'irarily  vacant.  lis  incumbent, 
h'vv.ever.  did  not  return,  and  Pru:e-<^jr  W^xkI  was  app.Mnted  to 
i.W  t;.-  .::.i:r.  v.iiieh  ::e  <k.  en  pied  f'^r  15  year<.  During  this  time 
i'rof':--or '.V'^xyl  af.'nitr'.ed  an  enviable  reputation  as  a  scholar,  a 
t'  !'  i.'-r  'i:.d  .1  writer  •>:  n:athe:::aiical  and  scientific  literature. 
A::;o:i;^  ji:-   -:tuden:s.  at  that  time,  was  Mr.  Brush,  of  electrical 
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fame,  who  has  said  that  "  ProfevSsor  Wood  got  more  genuine 
study  out  of  me  than  any  other  teacher  I  was  ever  under. ' ' 

In  1872  Professor  Wood  accepted  the  Professorship  of  the 
Department  of  Mathematics  at  the  Stevens  Institute  of  Tech- 
nology, which  position  he  held  until  1885  when  he  was  transferred 
to  the  Department  of  Mechanical  Engineering.  This  position  he 
held  at  the  time  of  his  death. 

As  a  writer  of  engineering  literature  Professor  Wood  was 
most  prolific.  Nearly  all  the  text  books  used  b\-  him,  whether 
in  teaching  Civil  Engineering,  Mathematics  or  Mechanical  Engi- 
neering, came  from  his  pen,  and  in  all  cases  his  books  have  been 
widely  used  and  have  also  l^een  regarded  as  authorities  in  their 
respective  subjects.  Some  of  his  text  books  are  Trusses,  Bridges 
and  Roofs,  published  in  1872  ;  Wood' s  Edition  of  Mahaji  s  Civil 
Ejigineering,  1873  ;  Treatise  on  the  Resistance  of  Materials,  1875  ; 
The  Elements  of  Analytical  Mechanics,  1876;  Wood's  Edition  of 
Magnus'  Lessons  in  Elementaty  Mechaiiics,  1878  ;  Coordinate 
Geometry  and  Quaternions,  1879  ;  Key  and  Supplement  to  the  Ele- 
mefits  of  Mechajiicjs,  1 884  ;  Key  and  Supplement  to  the  Mechajiics  of 
Fluids,  1884  ;  Trigonometry ,  1885  ;  Thermodynamics,  1887,  and 
enlarged,  1889  ;  Turbines,  1895.  Professor  Wood  was  revising 
his  Thermodynamics ,  with  a  view  to  uniting  more  closel}'  the 
theory  and  practice  on  this  most  important  subject,  when  death 
came. 

Professor  Wood  was  a  heavy  contributor  to  the  various 
mathematical,  philosophical  and  engineering  societies  to  which 
he  belonged,  as  well  as  to  many  of  the  leading  engineering  pub- 
lications. It  would  be  an  endless  task  to  enumerate  all  of  the.se 
contributions ;  a  few,  however,  are  given  to  show  the  scope  of 
his  work  : 

FoujidatioJis,  in  "Johnson's  C3xlopedia " ;  Mechanics,  in 
*'  Appleton's  Cyclopedia  of  Mechanics  " ;  Alligation,  in  the  "  New 
York  Teacher,"  which  is  highly  commended  in  "Brook's  History 
of  Arithmetic";  Luminiferous  Ether,  in  the  "London  Philo.sophi- 
cal  Magazine"  and  in  "Van  Nostrand's  Engineering  Magazine," 
and  also  "Science  Series  No.  85."  "The  Railroad  Gazette"  .*iays 
of  this  article  that  it  is  "  probably  the  best  monograph  in  the 
language  on  this  subject  " ;    Radiant  Heat  not  an  Exception  to  the 
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Second  Law  of  Thermodynamics,  in  the  *  *  American  Engineer ' ' ; 
Tlie  Mechanical  Equivalent  of  Heat,  in  the  **  Railroad  and  Engi- 
neering Journal '  * ;  The  Strength  of  Iron  as  Affected  by  Tensile 
Stress  while  Hot ;  Expansion  of  Timber  due  to  Absorption  of  Water  ; 
Some  Properties  of  Ammo7iia  ;  Mechanical  and  Physical  Properties 
of  Sulphur  Dioxide ;  Theoretical  Investigation  of  the  Ejfficietuy  of 
Vapor  Epigines,  and  Negative  Specific  Heat,  in  the  *  *  Proceedings 
of  the  American  Society  of  Mechanical  Engineers  *  * :  The  Turbine 
of  the  Niagara  Power  Company  and  Flexure  of  an  Elastic  Ring,  in 
the  Stevens  Ixdicator.  In  addition  to  the  above  Professor 
Wood  contributed  to  the  ''American  Mathematical  Monthly,** 
the  **  Michigan  Journal  of  Education,*'  the  "Journal  of  the 
Franklin  Institute,"  the  "  Railroad  Gazette,"  the  **  Mining  and 
Engineering  Journal,"  the  "  National  Educator,"  the  **  Mathe- 
matical Visitor,"  the  **  Analyst,"  the  **  Educational  Notes  and 
Queries,"  **  Science,"  the  **  Annals  of  Mathematics,"  the  *'  New 
England  Journal  of  Education,"  the  '*  Mathematical  Magazine," 
the  "Engineer,"  the  "Barnes  Educational  Monthly,"  the 
"Mathematical    Messenger,"   and  the  "American    Machinist." 

Professor  Wood  was  an  active  member  in  several  prominent 
scientific  and  engineering  societies,  among  which  might  be  men- 
tioned the  American  Society  of  Civil  Engineers  ;  the  American 
Association  for  the  Advancement  of  Science,  of  which  he  was  the 
Vice-President  in  1885;  the  American  Mathematical  Society;  the 
American  Society  of  Mechanical  Engineers;  the  Society  for  the 
Promotion  of  Engineering  Education,  of  which  he  was  the  first 
President,  and  in  a  number  of  other  societies  he  was  an  honorary 
member. 

Professor  Wood  needs  no  eulogy  from  home  quarters.  His 
remarkable  personality  has  stamped  itself  permanently  on  ever>- 
student  who  has  been  fortunate  enough  to  listen  to  his  teachings. 
He  never  courted  favor  ;  he  was  always  open,  frank  and  honest 
in  all  his  dealings  with  the  students.  The  truth  was  bound 
to  fall  no  matter  where  it  struck.  Professor  Wood  has  said 
to  the  writer,  several  times,  that  it  was  not  what  f)eople  said  of 
one  while  alive  or  even  soon  after  death  ;  but  what  they  said  ten  or 
fifteen  years  after  death  was  what  one  should  care  about.  Judged 
by  his  own  standard  we  can  safely  say  that  in  the  years  to  come 


Obituary,  247 

Professor  Wood  will  grow  to  be  more  and  more  admired  and  loved 
by  those  who  knew  him. 

His  eulogy  has  been  spread  and  his  loss  mourned  throughout 
the  length  and  breadth  of  this  land  and  even  in  foreign  coun- 
tries, by  the  scientific  publications,  which  were  always  eager  to 
secure  an  article  from  his  pen.  From  any  of  them  we  could 
quote  kindly  words  for  Professor  Wood.  Space,  however,  for- 
bids a  publication  here  of  any  more  than  one  of  these  many 
tributes.  The  following  sentiments  are  from  the  Railroad  Gazette 
of  July  2  : 

Professor  Wood  was  a  man  of  wide  and  enviable  reputation. 
He  had  personal  qualities  which  impressed  themselves  promptly 
and  strongly  upon  those  who  came  in  contact  with  him,  and  as  a 
consequence  of  all  these  conditions  he  was  one  of  the  best-known 
professors  in  the  United  States.  But  beyond  all  that  lay  extra- 
ordinar>'  ability  as  a  mathematician  and  as  an  analyst,  remark- 
able strength  and  simplicity  of  character  and  a  genius  for  teach- 
ing which  made  his  reputation  a  good  deal  more  than  temporary 
or  local.  His  powers  as  a  mathematician,  however,  have  given 
him  a  pennanent  place  in  the  literature  of  engineering,  and  no 
student  of  the  higher  mathematics  of  engineering  can  remain  ig- 
norant of  the  name  of  DeVolson  Wood.  But  his  real  greatness 
was  as  a  teacher.  In  one  sense  perhaps  that  is  a  misfortune  for  a 
man,  because  he  leaves  no  monument  except  in  the  hearts  and  in 
the  minds  of  the  men  who  actually  came  under  his  personal  in- 
fluence. His  fame  becomes  a  tradition,  fading  away  and  gradu- 
ally disappearing.  On  the  other  hand,  is  this  not  the  very  best 
work  that  a  man  can  do  in  the  world — the  work  of  a  really  strong 
and  sound  teacher  ? 

It  would  be  difficult  to  sum  up  in  a  few  words  all  the  qualities 
which  made  Professor  Wood  great  as  a  teacher,  but  the  funda- 
mental quality  was  his  own  downright  sincerity  and  his  faith  in 
his  own  work  ;  his  mind  knew  only  one  test,  and  that  was  the 
truth.  To  him  things  were  either  right  or  they  were  wrong,  and 
facts  were  facts  or  they  were  not  facts,  and  he  saw  no  occasion  for 
tr>-ing  to  find  any  middle  ground.  But  the  pursuit  of  the  truth 
is  often  enough  an  arid  enterprise,  and  a  man  needs  more  than  his 
own  sincerity  to  get  young  men  to  follow  him  eagerly  in  that 
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enterprise ;  and  Professor  Wood  did  get  his  students  to  work 
with  alacrity,  with  eagerness,  with  enthusiasm.  A  strong  element 
in  this  was  his  own  rugged  and  wholesome  enthusiasm  :  another 
was  his  air.  His  solid  and  robust  figure,  his  keen  eye  and  square 
jaw,  his  frank  and  ready  smile — all  these  were  part  of  his  influ- 
ence on  the  young  men.  The  youth  who  came  in  contact 
with  him  could  not  help  feeling  that  he  stood  before  a  real  man, 
a  man  strong  and  sound,  mentally  and  physicalh* :  and  while 
youth  is  not  very  analytical  it  is  impressed  by  a  man  of  such 
quality  without  knowing  why  it  is  impressed.  The  writer  of  these 
words,  who  had  the  fortune  to  sit  under  Professor  Wood  four 
years,  can  testify  that  no  other  teacher  ever  gave  him  such  hard 
lessons  or  ever  got  out  of  him  so  good  recitations,  and  yet  there 
was  no  sense  of  hard.ship  in  it.  It  seemed  a  natural  and  inevitable 
thing  to  work  about  five  times  as  hard  for  Professor  Wood  as  for 
any  other  teacher,  and  this  jxjrhaps  was  largely  a  result  of  his 
own  enthusiasm  in  the  work.  He  had  furthermore  a  gift  of  per- 
sonal interest  in  his  students.  Probably  a  very  small  jx^rcentage 
of  his  pupils — and  they  must  have  l^een  very  unworthy  students 
at  that — failed  to  feel  that  Professor  Wood  had  a  particular  p)er- 
sonal  interest  in  them.  It  was  not  that  he  took  any  special  trouble 
with  any  one  man,  but  he  was  always  able  to  carry  a  man's  per- 
sonality in  his  mind,  and  he  seemed  always  to  be  interested  in 
knowing  something  alx)Ut  a  man's  career.  And  so  it  came  about 
that  his  influence  (m  the  lives  of  his  students  did  not  cease  when 
they  left  his  class-room. 

Professor  Wood  was  an  active  and  sincere  Christian  gentle- 
man, always  interested  in  good  work  and  always  exerting  a  good 
influence  in  the  community  alx)ut  him.  Among  a  select  body  of 
students  his  name  will  be  known  and  honored  for  generations  to 
come  as  the  name  of  a  clear  and  able  writer  on  the  mathematics 
and  mechanics  of  engineering  ;  among  a  great  lx)dy  of  teachers, 
students,  engineers  and  administrators  he  is  remembered  in  grati- 
tude and  love  as  a  strong  and  wholesome  and  stimulating  friend. 


HISTORICAL  AND  DESCRIPTIVE  REVIEW  OF  ACETYLENE. 

BY    EDWIN    RUST   DOUGLAS,    M.E.,    '93. 
Assistant  ifi  Physics  at  the  Jefferson  Physicat  Laboratory,  Hansard  University. 

Metallic  potassium,  first  obtained  by  Sir  Humphry  Davy  in 
1807  ^y  t^^  electrolysis  of  potash,  was  soon  after  prepared  by 
heating  together  potassium  of  tartrate  and  carbon.  In  1836 
Edni.  Davy  found  that,  by  treating  with  water  the  black  mass 
so  produced,  there  were  given  off  large  quantities  of  a  gas  which 
he  called  klumene. 

In  i860  Bert  helot  decomposed,  at  a  red  heat,  the  vapors  of 
various  organic  substances,  such  as  ether  and  alcohol,  and 
found  among  the  products  a  gas  which  he  named  Acetylene.  In 
the  years  following  he  made  many  investigations  upon  it  and  on 
its  compounds,*  producing  it  in  various  ways,  as  by  direct  union 
of  carbon  and  hydrogen  in  the  electric  arc  and  as  a  result  of  in- 
complete combustion.  He  discovered  a  group  of  metallic  car- 
bides and  acetylides.  Berzelius  showed  Edm.  Davy's  *'  black 
mass  '  *  to  be  potassium  carbide  and  his  Klumene  was  identified  as 
Acetylene. 

In  1862  Wohler  obtained  calcium  carbide,  afterward  to 
assume  so  much  importance,  by  fusing  with  carbon  an  alloy  of 
zinc  and  calcium  and,  by  reaction  of  this  carbide  with  water, 
produced  acetylenef.  Owing  to  the  difficulty  of  the  process, 
this  method  was  interesting  only  from  a  theoretical  point  of 
view.  For  many  years  the  most  convenient  source  of  acetylene 
was  the  incomplete  combustion  of  a  jet  of  air  in  an  atmosphere 
of  illuminating  gas,  J  the  products  being  passed  through  an  ani- 

*AHnaUs  de  Chemie  et  de  Physique,  3d  scries.  Vol.  67.  p.  52.    1863. 
\  Annaien  der  Chemit  und  Pharmacif,    Vol.  124,  p.  220.     1862. 
X  Journal  0/  the  London  Chemical  Society ,  1866,  p.  152. 
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moniacal  solution  ot  protochloride  or  copper.  The  resolting 
precipitate,  icetylide  ot  v:opper.  after  'Doiiing  to  expel  dissolved 
j^aaes.  was  decomposed  -ly  hydmchloric  jcid,  and  the  acetylene 
set  ir^^.  This  precipitate,  beinjer  hig-hly  explosive  when  <iry. 
was  necessarily  handled  in  a  moist  condition. 

Determinations  of  the  density',  heat  of  formation,  and  heat 
of  combustion  Tere  made  by  Berthelot.  *  from  the  arst  of  which 
the  molecular  constitution  was  decided.  The  last  two  were  re- 
determined by  Julius  Thomsen  in  1.^72  and  in  iStSr.-f* 

Cailletet.  in  :>^77.  made  experiments  on  the  pressure  of  the 
saturated  vapor  of  acetylene,  I  but,  doubtless  owiuj^  to  imptu^- 
ties  in  the  j^as.  he  obtained  results  which  are  ver^'  much  ti^o 
his^h.  More  nearly  correct  values  were  found  by  .\nsdeil  in 
1871).  \  He  determined,  also,  the  critical  point  of  the  liquid  and 
vapor  and  the  compressibilitv-  of  the  liquid  at  different  tempera- 
tures. 

About  :S«>2  there  wxs  made  nearly  ^iimultaneously  by  Mr. 
Thoma,s  L.  WiILson  in  America  and  by  M.  Henri  Moissan  in 
France,  a  di-scovery  which  has  is^lven  to  acer>-Iene  an  entirely  new 
interest.  The  priority.  atlea.st  of  announcement,  -seems  to  belong 
to  Nfr.  ''A'illscn.  In  experimenting,  at  ^F^^y-  ^-  ^•-  "w^-th  an 
electric  :;:rr*ace.  he  Dx/tc  -jcca-sion  r-j  heat  together  lime  and  coke. 
horiinif  that,  -it  the  hiarh  temperature,  the  former  mij^ht  be  re- 
rlii«:ed.  Ir.-.tead  of  metallic  calcium  there  resulteil  a  black,  stony 
ma.s.s.  ^ipprir-iT.tly  ':vorthles.s.  This,  by  chance,  coming  in  contact 
with  welter,  there  •.va.s  evolved  a  n:al«>ion?us.  inflammable  gas. 
S(f)On  fo':r.''I  :o  '">•=  acetvleue.  The  electric  furnace  sjave  the 
means  ^f  T.r^i-r.ririr.z  che^ r/iv  and  eaiilv  the  calcium  carbide  dis- 

' ''  .»i'  '^    .^      ;  #  .     '    .     /i   ;    .zi.. 

'■  '/i-j-Y.f,,    -^,1,,     "f     r-.,   J    •  z-^'  ■•      \  •:  .  :.'  .  7    ^-..  a"."!  \"c'    !V..  p.  'i. 
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In  the  Indicator  of  October,  1894,  may  be  found  a  note 
relative  to  the  appearance  and  properties  of  the  carbide. 

Interest  in  this  unique  substance  and  its  product  was  quickly 
aroused.  Scientific  investigations  were  begun,  patents  taken,  and 
companies  formed.  There  is  now  a  large  amount  of  capital  in- 
vested in  plants  for  the  production  of  carbide,  the  electrical 
energy  being,  in  all  cases,  obtained  from  water  power. 

The  properties  of  calcium  carbide  and  acetylene,  with  a  re- 
view of  the  work  lately  done  regarding  them,  are  as  follows  : — 
Calcium  carbide,  CaCg,  when  nearly  pure,  is  a  stony,  g^ay  sub- 
stance of  density  2.22,  very  hard,  sometimes  showing  a  more  or 
less  crystalline  structure,  infusible  except  under  the  electric  arc. 
It  has  a  decided  odor  of  impure  acetylene  and  an  unctuous  feel, 
due  to  liberation  of  gas  by  the  moisture  of  the  fingers.  It  is 
formed  by  the  direct,  union  of  carbon  and  calcium  at  the  high 
temperature  of  the  electric  furnace.  Its  heat  of  formation  per 
gram- molecule*  has  been  determined  by  M.  de  Forcrandf  as — 
7250  g^am-calories  from  Cg,  diamond,  or  as — 650  g.  cal.  from 
Cg,  amorphous.  The  difference  between  these  two  quantities, 
6600  g.  cal. ,  represents  the  heat  absorbed  by  one  gram-molecule 
of  diamond  in  changing  to  amorphous  carbon.  The  heat  of  for- 
mation being  negative  shows  that  under  these  conditions  heat  is 
absorbed  by  the  union  of  carbon  and  calcium,  or  the  compound  is 
said  to  be  endothermic.  But  it  is  probable  that  the  actual  for- 
mation in  the  electric  furnace  is  from  gaseous,  not  solid  carbon,  so 
there  must  be  added  the  heat  of  volatilization  of  carbon,  giving, 
as  the  heat  of  formation  from  solid  calcium  and  gaseous  carbon, 
84200 —  7250  =  -|-  76950  g.  cals.  per  gram  molecule. 

In  making  these  calculations  M.  de  Forcrand  made  use  of  a 
value  found  by  Berthelot  for  the  heat  of  formation  of  acetylene. 


•  g.  mol.,  the  molecular  weij^ht  expressed  in  grams  ;  e.  g,^  i  g.  mol.  of  CaC«  =  (404-2 X 
12)  grams=64  g. 

\C0m^Us  Rendtts,  Vol.  120,  page  682.  1895. 
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Degrees  C. 

70  Atinos.        1 

1 

95  Atinos. 

laoAtmos. 

1 

160  Atmus. 

49° 

1 
1 

0.00343 

0.00169 

0.00078 

41- 

0.00138 

0.00099         1 

0.00076 

35. 

O.OOI71         1 

0. 001 13 

0.00078         1 

0.00065 

28.6 

O.00\22 

0.000S3 

o.ocx:)72       1 

0.00050 

22.5 

O.OCX379         1 

0.00065 

0.00057       ' 

0.00047 

16.0 

O.OCX566       1 

1 

0.00050 

0.00049       1 

0.00035 

4.4 

0.00047       ' 

0.00042 

0.00034 

O.CXX>32 

0. 

0.00041 

0.00036 

0.00025       i 

0.00029 

I     d  V 

These  numbers  represent  - --  .—  under  the  varying  condi- 
tions. 

Ansdell  gives  the  critical  temperature  of  the  liquid  and  its 
vapor  as  37°. 05.  This  is  probably  somewhat  in  error  due  to 
impurities  in  the  gas. 

The  most  nearly  correct  values  for  the  pressure  of  the  satu- 
rated vapor  of  acetylene  are  those  found  by  P.  Villard,*  as  fol- 
lows : 

Temperature,  C.  Pressure,  Atmos. 

—  90 .  °  ( solid ) 0. 69 

—  85 1 .  00 

—  81 .  ( melting  point  • i .  25 

—  70.  ( liquid ) 2.22 

—  60 3.55 

—  50 5.3 

—  40 7-7 

—  23.8 13.2 

o     26.05 

-t-    5-8 .^0.3 

-r  11.5 34- « 

-r  15.0 37.9 

r  20.2 42.8 

The  curve  on  the  following  page  ( Fig.  i )  is  plotted  from 
these. 

Under  low  pressure  acetylene  burns  in  free  air  with  a  bright 

but  smoky  flame.      With   greater  preSvSure,   or   by  any   means 

which  increases  the   supply  of  oxygen,   the  carbon  is  entirely 


•  Comptes  Rendus.    Vol.  lao,  p.  126a.    June  10,  1895. 
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Cf>nsumeri  and  the  flame  becomes  exceedingly  bright  and  hot, 
the  prMucts  of  combustion  then  being  carbon  dioxide  and  water. 
It  is  princij>ally  this  intense  luminosity  which  has  brought  acety- 
lene so  rapidly  into  prominence.  Photometrically,  it  is  found  to 
Ix:  fifteen  or  twenty  times  that  of  ordinar\- illuminating  gas.  The 
sjKrctruin  of  the  acetylene  flame  is  especially  rich  in  violet  and 
ultra-violet,  but  weak  in  orange,  in  marked  contrast  to  sunlight. 
It  is  proljable  that  this  property  will  be  found  to  unfit  it  for  use 
a>»  an  ordinary  illuminant,  as  the  effect  on  the  eyes  of  an  excess 
of  violet  rays  is  injurious.  But  for  this  very  reason  it  is  espe- 
cially adapted  to  many  purp)oses  which  ordinary  illuminants  only 
partially  serve.  These  applications  will  be  discussed  farther  on. 
The  heats  of  formation  and  of  combustion  were  investigated 
by  Berthelot  and  al.so  by  Julius  Thomsen,  but  their  results,  as 
already  stated,  are  not  in  complete  agreement.    The  former  found 
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for  the  heat  of  formation —  58,000  g.  cal.  per  g^am- molecule,  for 
the  heat  of  combustion,  321,000  g.  cal.  By  a  later  experiment  he 
found, — 54,400  and  318, 100.  Thomsen  gives  as  the  average  of  his 
experiments  —  47,770  g.  cal.  and  310,050  g.  cal.  per  gram-mole- 
cule. It  is  seen  that  acetylene  is  emphatically  an  endothermic 
gas,  and  that  its  large  heat  of  combustion  is  due  to  the  great 
amount  of  heat  absorbed  in  its  formation. 

The  combustion  of  acetylene  has  been  investigated  by  M.  H. 
Le  Chatelier.*  He  found  that  with  less  than  7.74%  by  volume 
of  acetylene,  relative  to  the  total  volume  of  a  mixture  of  acety- 
lene and  air,  the  combustion  produces  only  CO 2  and  HgO. 
7.74%  is  found  theoretically  as  the  amount  required  for  complete 
combustion.  With  an  excess  of  acetylene  the  combustion  is,  of 
course,  incomplete.  For  volumes  between  7.74%  and  17.37%  of 
the  whole,  the  products  are  COj,  CO,  H3O,  and  H  in  propor- 
tions varying  w4th  the  composition  of  the  original  mixture. 
With  more  than  17.37%  of  acetylene  there  result  CO,  H,  C,  and 
unconsumed  CjHg.  The  precipitation  of  carbon  as  lamp  black 
is  very  evident  above  20%. 

In  large  masses,  to  be  inflammable,  the  acetylene  must  be 
between  2.8%  and  93%  with  pure  oxygen,  or  between  2.8%  and 
65%  with  air.  In  tubes,  these  limits  contract  as  the  diameter 
decreases.  The  following  table  gives  Le  Chatelier' s  results 
using  air. 

Diameter  of  Limits  of  ItiHammability. 

tubes        mm.  Inferior.  Superior. 

0.5 No  proiMigation. 

0.8 7.70: lo; 

2 5 15 

4 4.5 25 

6 4 40 

20 3.5 55 

30 31 62 

40 2.9 64 

•  Comptes  Rendus.    Vol.  121.  p.  1144.    D«c.  30,  1895. 
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The  velocity  of  propagation  of  the  flame,  in  large  masses, 
varies  with  the  composition,  as  shown  in  Fig,  2,  plotted  from  Le 
Chatelier's  data.  At  the  limiting  proportions  the  velocities  are 
very  small,  o.  i  metre  per  sec.  and  0.05  metre  per  sec.  respectively. 
At  the  proportion  for  complete  combustion  the  velocity  is  about 
4.7  metres  per  sec.  The  maximum  is  obtained  with  a  slight  ex- 
cess of  acetylene,  at  so'/r ,  giving  6  metres  per  sec.  At  the  point 
where  free  carbon  begins  to  be  separated  the  velocity  is  2  metres 
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per  sec.  These  phenomena  are  similar  to  tho.-je  found  for  other 
combustible  gases,  except  that  in  them  the  final  period  of  very 
smallvelocities,  corresponding  to  a  separation  of  carbon,  is  absent. 

The  temperature  of  inflammation  of  acetylene  is  about  480°, 
much  lower  than  in  other  combustible  gases,  in  which  it  is  gen- 
erally alxiut  600°. 

M.  Le  Chatelier  found  the  following  temperatures  of  com- 
bustion : — 

Mixture :     7-745^  C,H,.     Temperature,  2420°- 
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Reaction: 

CjH,  +2.5  O2  +9.4  N2  =  2  C  Og  +  HsO  +9.4  Ng 
Mixture:     12.2%  CgHg.     Temperature,  2260°. 
CgHj  + 1.5  O2 +5.65  N,  = 

-J-(2CO+  H.O)  +-^-rCOo  +  H2)+5.65  N,. 

Mixture:     17.37%  CoHj.     Temperature,  2100°. 
C,Hs  +O2  +  3.75  Ns  =  2  CO  +  H,  +  3.75  N.,. 

The  highest  temperature  ordinarily  attained  in  combustion 
with  air  is  about  2000° ,  less  by  400°  than  in  the  case  of  acetylene. 
A  flat,  open  flame  of  this  gas  is  hot  enough  to  melt  a  fine  plati- 
num wire  held  in  it.  Burned  with  its  own  volume  of  oxygen, 
acetylene  gives  a  temperature  of  4000°,  or  1000°  greater  than 
that  of  the  ox y hydrogen  flame,  while  the  products  of  combustion 
consist  entirely  of  CO  and  H,  powerful  reducing  agents.  This 
fact  may  render  it  of  great  service  in  the  lalxjratory  or  in  metal- 
lurgical work. 

A  property  common  to  endothermic  compounds  is  that  of 
decomjx)sition,  under  the  proper  stimulus,  into  their  components. 
Nitro-glycerine  and  the  fulminates  are  examples  of  this  and 
acetylene  may  be  classed  with  them.  Berthelot  and  Vieille  have 
recently  made  extensive  investigations  on  the  explosive  decompo- 
sition of  acetylene  due  to  a  disturbing  cause,  such  as  shock  or 
heat,  at  one  of  its  points.*  For  pressures  under  two  atmos- 
pheres the  decomposition  so  produced  does  not  extend  to  any 
notable  distance  from  the  centre  of  disturbance.  For  higher 
pressures  the  case  is  very  different.  The  experimenters  give  the 
following  table  (p. 258)  for  decomposition,  under  higher  pressures, 
by  an  incandescent  wire. 

It  is  seen  that  for  an  initial  pressure  only  half  that  of  the 
saturated  vapor  of  acetylene  at  ordinary  temperature,  20°,  the 
explosion  decuples  the  initial  pressure.     The  speed  of  the  reac- 

•  Comptes  Rendus,  Vol.  123,  p.  523.    Oct.  5,  1S96. 
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tion  is  very  much  less  than  that  of  the  explosion  in  the  oxyhy- 
dric  mixture,  as  previously  found  by  them. 


Absolute  initial  press- 
ure. 
Kiloj^.  per  sq.  cm. 

Pressure  observed  im- 
mediately after   the 
reaction. 
Kilog.  per  sq.  cm. 

Duration  of  reaction, 
second. 

Ratio  of  final  to  initial 
pressures. 

2.23 

8.77 

*    •    •    • 

3.93 

2.23 

10.73 

•       •       •       V 

4.81 

3.50 

18.58 

76.8 

5.31 

3.43 

19.33 

76.8 

563 
6.98 

5.98 

41.73 

66.7 

5.98 

43.43 

66.7 

7.26 

5.98 

41.53 

45.9 

6.94 

11.23 

92.73 

26.1 

8.24 

11.23 

91.73 

39.2 

8.00 

21.13 

213.  7 

16.4 

10.13 

21.13 

212.  6 

18.2 

10.13 

The  decomposition  is  according  to  the  formula, 

C2H2  =  Cg  -["  Hg 
and  if,  after  cooling,  the  flask  be  opened,  it  is  found  to  contain  a 
volume  of  hydrogen  equal,  at  the  same  pressure,  to  the  volume 
of  acetylene  originally  present,  and  also  a  mass  of  pulverulent 
carbon. 

The  temperature  produced  by  explosion  at  constant  volume 
is  given  as  2750°. 

The  decomposition  of  liquid  acetylene  is  very  much  more 
powerful  than  that  of  the  gas.  In  a  flask  of  48.96  c.c.  capacity  there 
was  placed  18  g.  of  liquid.  M.  Berthelot  remarks  that,  on  igni- 
tion by  an  incandescent  wire,  *  *  there  is  obtained  the  considera- 
ble pressure  of  5564  kilograms  per  .square  centimetre,'*  or  5383 
atmospheres.  The  explosive  force  of  liquid  acetylene  is,  then, 
about  the  same  as  that  of  gun-cotton. 

The  effects  of  shock  were  studied  in  various  ways.  A  one 
litre  flask,  containing  sometimes  gaseous  and  sometimes  liquid 
acetylene,  repeatedly  withstood  a  fall  from  a  height  of  six  metres 
onto  a  steel  anvil.  The  same  flask,  charged  to  10  atmospheres 
with  gaseous  acetylene  gave  no  explosion  or  inflammation  when 
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crushed  under  a  bammer.  With  liquid  acetylene  no  decompo- 
sition  ensued  but  the  escaping  gas  was  ignited  by  sparks  from  the 
flying  pieces  and  burned  explosively.  This  was  known  to  be  so 
since  no  trace  of  deposited  carbon  was  found.  Similar  phenomena 
have  been  obser\'ed  in  the  case  of  compressed  hydrogen,  where 
explosive  decomposition  is  out  of  the  question. 

A  flask  charged  to  ten  atmospheres  with  gaseous  acetylene 
withstood,  without  explosion,  the  shock  of  a  bullet  mo\nng  with 
sufficient  velocity  to  penetrate  one  wall  and  indent  the  other. 
Finally,  a  morsel  of  fulminate  of  mercur>*  was  detonated  in  a  flask 
of  liquid.  The  flask  was  torn  into  small  pieces  and  a  heavy  deposit 
of  carbon  left  over  all,  showing  that  decomposition  had  taken  place. 

The  conclusion  from  these  experiments  is  that  compressed 
gaseous  acetylene  may  be  safely  handled  in  cylinders  under  the 
same  precautions  as  may  other  compressed  gases.  Liquefied 
acetylene  is,  under  the  same  conditions,  a  source  of  danger. 
MM.  Berthelot  and  Vieille  also  point  out  that  an  undue  rise  in 
temperature  may  cause  an  explosion.  Such  rise  may  occur  in 
acetylene  generators  from  lack  of  water,  when  the  carbide  may 
absorb  water  from  the  moist  gas  and  points  of  it  be  raised  even 
to  incandescence.  Generators  should,  then,  be  kept  in  continu- 
ous action  under  low  pressure  until  the  carbide  is  used  up,  the 
resulting  gas  being  stored  in  holders.  Again,  if  the  gas  be  com- 
pressed too  rapidly  or  with  insufficiency  of  cooling,  or  if  the  com- 
pressed gas  be  suddenly  admitted  to  any  small  receptacle,  a  dis- 
astrous rise  in  temperature  may  occur. 

The  specific  heats  of  acetylene  have  not  been  determined, 

but  their  ratio,  -^.  has  been  found  by  Manouvrier  and  Four- 

Cv 

nier*  to  be  1.273  ;  quite  different  from  the  ratio  in  the  case  of 
air  but  nearer  that  for  CO,  (1.29)  and  for  NgO  (1.27). 

The  coefficient  of  solubility  of  acetylene  in  water  was  found 


*  Comptes  Rendus,  Jan.  25, 1897,  p«  183. 
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by  Villard*  to  be  1.6  ^at  0°  and  for  a  pressure  of  4.65  atmos- 
pheres. That  is,  under  these  conditions,  water  dissolves  1.6 
times  its  volume  of  gas.  If  the  gas  be  not  too  dense  or  too  near 
liquefaction  this  coefficient  is  invariable  as  regards  the  pressure 
and  temperature. 

This  large  coefficient,  1.6,  would  make  necessary  the  employ- 
ment of  some  other  liquid  than  water  as  a  seal  in  gas  holders  in- 
tended for  acetylene,  as,  by  diffusion  through  the  seal,  a  large 
amount  of  gas  might  be  lost  and  an  explosive  mixture  formed 
with  the  air  near  the  holder.  But  it  has  been  found  that  the  ad- 
dition of  salt  to  the  water  practically  removes  the  difficulty,  as 
the  solubility  of  the  gas  in  salt  water  is  very  small. 

Acetylene  is  soluble,  also,  in  other  liquids,  as  alcohol  and 
acetic  acid,  and  still  more  so  in  acetal,  methylal,  acetate  of  ethyl, 
and  acetone.  It  has  been  proposed  by  MM.  Claude  and  Hessf 
to  utilize  this  property  of  the  last  named  liquid  as  a  means  of 
storing  the  gas.  MM.  Berthelot  and  Vieille  have  also  made 
some  interesting  researches  on  this  subject  and  with  regard  to 
the  explosive  qualities  of  the  solution.  J  As  a  result  of  all  these 
investigations  the  following  facts  may  be  stated  : — 

Acetone  dissolves  about  25  times  its  volume  of  acetylene  at 
the  temperature  of  15°.  Thus,  at  that  temperature,  one  litre  of 
acetone  will  dissolve  about  26  grams  of  acetylene  for  each  at- 
mosphere of  pressure.  As  the  temperature  increases  this  factor 
becomes  less. 

The  dissolving  of  acetylene  in  acetone,  under  pressure, 
is  attended,  at  15°,  by  an  increase  in  the  volume  of  the  solution 
of  about  -^^  for  each  atmosphere  increase  in  pressure.  The  co- 
efficient of  expansion  of  the  solution  by  heat  is  less  than  that  of 
liquid  acetylene. 

*  Comptes  Rendus^  June  10,  1895,  p.  1262. 

t  Comptes  Rendus.    Vol.  124,  p.  626,  March,  1897. 

X  Comptes  Rendus,    Vol.  124,  p.  988,  May  10,  1897. 
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With  regard  to  its  explosive  decomposition,  acetylene  dis- 
solved in  acetone  under  pressures  less  than  ten  atmospheres  is 
found  to  be  entirely  removed  from  liability  to  explosion.  De- 
composition may  be  set  up  at  one  point,  but  will  not  spread 
throughout  the  mass.  Under  these  conditions,  the  maximum 
pressure  produced  is  found  to  be  less  than  one-tenth  as  great  as 
that  corresponding  to  the  decomposition  of  all  the  acetylene  in 
the  containing  vessel. 

The  gaseous  atmosphere  above  the  solution  is,  however, 
under  the  same  risk  as  if  the  solution  were  not  present,  but,  ac- 
cording to  previous  observations,  for  initial  pressures  of  less  than 
10  atmospheres,  it  will  not  produce  final  pressures  greater  than 
90  atmospheres.  These  facts  are  borne  out  by  the  following 
table  of  results: — 

Cylindrical  bomb  of  50  cc.  capacity,  22  mm.  diameter,  120  mm.  long. 
Pressure  of  saturation,  10  kg.  per  sq.  cm. 


Ratio  of  vol- 
ume of  ace- 
tone to  ca- 
&a  c  i  t  y  of 
>mb. 


0.56 


0.33 


Pressu  res 
o  b  s  erved. 
kg.  per  sq. 
cm. 
88.1 

89.5 
142.4 

123.0 

J55.4 
141.0 

95.0 

I17.4 
106.9 

1 15.0 


r 

} 


0.33  • 


Pressure  o 

1 


303 
558 

>2000 

>2000 

5*00 


} 


Remarks. 

nflammation  in  the  gaseous  atmosphere. 

nfiammation  at  surface  of  the  acetone. 

nflammation  in  the  acetone, 
nflammation  in  gaseous  atmosphere, 
nflammation  at  surface  of  acetone, 
nflammation  in  the  acetone, 
saturation,  20  kg.  per  sq.  cm. 

nflammation  in  gaseous  atmosphere, 
nflammation  in  acetone, 
nflammation  at  surface  of  acetone. 


If  the  initial  pressure  be  raised  greatly  above  10  atmospheres, 
the  dissolved  acetylene  as  well  as  the  gaseous  atmosphere  be- 
comes liable  to  explosion,  and  the  curious  result  is  obtained  that, 
when  this  takes  place,  not  only  the  acetylene,  but  the  acetone  as 
well,  is  decomposed.     In  the  above  experiment,  after  cooling, 
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the  bomb  was  found  to  contain  a  compact  mass  of  carbon  with 
gaseous  products  consisting  of  hydrogen,  carbon  monoxide,  and 
carbon  dioxide,  the  necessar>'  oxygen  having  come  from  the 
acetone  itself  and  from  traces  of  dissolved  water.  The  pressure 
was  over  5000  atmospheres. 

An  experiment  was  made  with  a  flask  of  13.5  litres  capacity, 
previously  tested  to  250  atmospheres  ;  such  as  is  used  to  contain 
liquid  carbonic  acid.  This  received  7  litres  of  acetone  which 
was  then  saturated  with  acetylene  at  a  pressure  of  about  8 
atmospheres.  On  ignition  by  an  incandescent  wire,  the  upper 
part  of  the  flask  became  hot  to  the  hand  while  the  bottom  re- 
mained cool,  showing  that  only  the  gaseous  acetylene  had  de- 
composed. The  pressure  rose  to  150  atmospheres.  The  flask 
was  not  injured  and  the  acetylene  remaining  was  afterwards  used 
for  experiments  on  lighting.  When  opened,  there  was  found  to 
be  suspended  in  the  acetone  a  mass  of  pulverulent  carbon  ap- 
parently amounting  to  several  litres. 

In  the  use  of  solutions  of  acetylene  it  must  be  remembered 
that  the  pressure  increases  very  rapidly  with  the  temperature. 
Thus,  in  a  flask  of  824  cc. ,  containing  31 1  g.  (376  cc. )  of  acetone 
and  6^  g.  of  acetylene,  the  following  pressures  and  temperatures 
were  observed  : 

Temperature,  Pressure, 

C.  Atmospheres. 

7°.8 5.42 

14.0 6.52 

26.3  8.42 

35-7  10.21 

50.1  13-50 

59-6  15.77 

74-5  I9»86 

A  solution  of  acetylene  which,  at  ordinary  temperatures, 
would  not  be  explosive,  might  become  so  by  the  rise  of  pressure 
due  to  the  heat  of  the  sun  ;  so  that  the  limit  of  ten  atmospheres 
is  one  which  must  not  be  passed  at  the  highest  temperature  to  which 
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the  solution  is  likely  to  be  exposed.  Of  course,  this  depends  entirely 
on  the  situation  and  manner  of  use,  but  probably  a  pressure  of 
saturation  of  not  more  than  seven  atmospheres,  at  a  temperature 
of  15°,  will  be  found  safe  in  practice. 

Under  such  conditions,  a  flask  of  i  litre  capacity,  containing 
0.7  litre  of  acetone,  would  receive,  safely,  127  g.  of  acetylene. 
The  same  flask,  if  charged  to  10  atmospheres  with  pure  acetylene, 
would  contain  only  1 1  grams.  The  pressure  produced  by  an  ex- 
plosion of  the  gaseous  acetylene,  at  35°,  would  be  about  the  same 
in  both,  but  the  chances  of  such  taking  place,  and  the  probable 
disaster  should  the  flask  rupture,  would  be  vastly  greater  with 
the  pure  acetylene. 

It  is  readily  seen  that  the  energ>'  required  to  compress  a  given 
weight  of  gas,  and  therefore  the  amount  of  water  required  for 
cooling,  will  be  much  less  where  acetone  is  used.  The  method 
by  solution,  then,  seems  to  offer  a  practical  means  for  the  storage 
and  transportation  of  acetylene. 

The  physiological  action  of  acetylene  has  been  thoroughly  in- 
vestigated.* The  results  are  concurrent  in  stating  that  it  is 
much  less  poisonous  than  ordinary  illuminating  gas,  although  in 

large  quantities  it  is  dangerous.  The  following  experiments  by 
Grehaut  will  serve  as  examples.  He  used  mixtures  of  oxygen, 
nitrogen,  and  acetylene  containing  always  20.8%  of  the  first,  as 
does  atmospheric  air.  He  thus  measured  the  specific  toxicity'  of 
the  gas. 

A  mixture  of  this  sort  containing  20%  of  acetylene  did  not 
inconvenience  a  dog  after  30  minutes.  With  40%,  the  dog  was 
violently  agitated,  and  after  some  time  died.  With  79%,  a  dog 
was  killed  in  30  minutes.  A  mixture  was  then  made  containing 
14%  of  illuminating  gas.  This  was  of  such  a  composition  that 
there  was  in  the  mixture,  i  %   of  carbonic  oxide,  the  only  dis- 

*  Grehaut.    Comptes  Rendus^  Vol.   lar,  p.  564.    1S95. 
Rosemann.    Translation  in  Progressive  Age^  p.  94,  March  t,  1896. 
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tinctly  poisonous  ingredient.  This  mixture  was  powerful  enough 
to  kill  a  dog  in  15  minutes. 

Acetylene  is,  therefore,  far  less  poisonous  than  ordinaiy 
illuminating  gas.  Of  course,  if  in  addition  to  its  poisonous  action 
it  diminishes  the  supply  of  oxygen,  it  will  be  more  dangerous. 
It  should  be  remembered  that,  owing  to  the  greater  density  of  the 
former,  only  1  as  great  a  volume  of  acetylene  as  of  illuminating 
gas  will  escape  through  an  orifice  under  similar  conditions. 

The  compounds  of  acetylene  are  numerous.  Only  a  few 
need  be  be  described  here.  Its  hydrate  was  discovered  inde- 
pendently by  Cailletet*  in  1878  and  by  Villardr  in  1SS8.  It  may 
be  crystallized  out  of  solution  at  a  high  pressure  and  low  tem- 
perature. It  is  heax-ier  than  water  and  its  crystals  are  without 
action  on  polarized  light.  Villard  gives  the  following  table  rela- 
tive to  its  dissociation.  % 

Temperature.  Prcssare  of  I>isM>- 

Cent.  ciAtkni.  Atmos. 

0° 5.75 

+  4-6 9.4 

70 I2-0 

9.6 16.4 

'5*^ 350 

At  16°  the  pressure  of  the  hydrate  equals  thai  of  the  moist, 
liquefied  gas  :  that  is.  at  that  temperature  its  dissociation  is  com- 
plete. At  ordinary  pressures,  the  dissociation  is  negligible  at 
-5.'  The  heat  of  combination  of  liquid  water  with  acetylene 
gas  is  —  15400.  g.  cal.  per  gram-molecule  of  hydrate. 

The  compounds  of  acetylene  with  certain  metals  are  \-iolently 
explosive.  Copper  acetylide,  C^HjCu^O,  and  silver  acetylide^ 
C-H.Ag.O,  are  the  best  known  of  these.  They  are  formedby 
passing  acetylene  through  ammoniacal  solutions  of  the  respective 

•  J./urmaJ  de  Pkarmacie  et  de  Ckimie^  4th  series.  Vol.  77.  p.  S9. 
^C*mpt^:  Kmdui.  Vol.  loC.p.  1602.  June.  isSS. 
:  C<m/Uj  Ffndmi.  Vo!.  ix>,  p.  XJ62.  Jane.  1*95. 
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metals,  as  already  described.  If  moist,  they  do  not  explode  but 
when  dry  they  become  very  unstable  and  dangerous  to  handle. 

Copper  acetylide  is  also  slowly  formed  by  the  action  of  the 
moist  gas  on  brass  or  copper.  Dry  gas  has  no  effect.  For  this 
reason,  only  iron,  steel,  or  lead  should  be  used  in  fittings  intended 
for  acetylene. 

Acetylene's  field  of  usefulness  extends,  principally,  in  four 
directions  : — Light,  Heat,  Power,  and  Synthetic  Chemistry. 

Owing  to  the  excess  of  violet  rays,  the  acetylene  flame  seems 
less  adapted  to  general  illumination  than  to  special  purposes,  as 
signaling,  photography,  projection,  and  optical  physics.  It  has 
already  found  a  reception  in  polariscope  work*  and  as  a  standard 
for  photometryf. 

The  high  temperatures  obtainable  with  acetylene  and  air  or 
oxygen,  surpassing  those  of  the  hydrogen  flame,  will  doubtless 

find  many  applications  in  the  laboratory,  in  metallurgical  work, 

or  in  any  situation  where  an  intense  heat  is  required. 

The  extremely  rapid  and  powerful  explosion  of  acetylene, 
with  air,  renders  it  unsuitable  for  use  in  gas  engines  as  at  present 
constructed.  It  may  be  that  the  solution  will  come  in  a  radical 
departure  from  present  types. 

The  outlook  for  acetylene  on  the  chemical  side  is  very 
bright.  It  was  the  first  so-called  *  *  organic ' '  compound  to  be 
formed  directly  by  union  of  its  elements.  %  It  seems  destined  to 
be  the  gateway  to  an  immense  region  in  practical  synthetic  chem- 
istry. With  acetj-lene  as  the  starting  point,  the  chemist  may 
proceed  to  oxalic  acid,  hydrocyanic  acid,  phenol,  or  carbolic  acid, 
acetic  acid,  ethyl  and  methyl  alcohols,  aldehyde,  di-iodoform, 
benzene,  analine,  picric  acid,  formic  acid,  and  so  on. 


•  H.  H.  Wiley,  U.  S.  Depl.  of  Ajfric  —See  Progressive  Age^  Mar.  i6,  1896,  p  no. 
t  Viollc.  CompUs  Rmdus,  Vol.  122,  Jan.,  13,  1896. 

Fessenden,  Proc.   Amef,  Inst.  Elec,  Eng,^  May,  1896. 
X  Berthelot,  i86x,  by  means  of  the  electric  arc. 
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principally  to  the  define,  though  somewhat  to  the  acetylene, 
series. 

It  is  impossible  to  say  to  what  developments  these  reactions 
may  lead.  It  is  to  be  noted  that,  after  the  decomposition  of  a 
carbide,  the  base  still  remains  and  may  be  used  over  and  over 
again,  if  so  desired.  This  would  be  a  fact  of  economic  importance 
in  the  use  of  rarer  substances. 

These  facts  are  of  great  interest  to  the  geologist  as  suggest- 
ing the  possible  origin  of  some  petroleums.  It  could  well  be  that 
masses  of  carbide  of  such  dense  and  refractor}-  substances  as 
uranium  could  exist  in  the  interior  of  the  earth  and,  by  their 
decomposition,  produce  some  of  our  deposits  of  gas,  oil,  or 
bitumen. 


VELOCITY  DIAGRAMS  AND  THEIR  CONSTRUCTION. 

BY  PROF.  C.  W.   MAC  CORD.  SC.  D. 

I. 

It  is  a  familiar  fact  that  in  the  operation  of  any  piece  of 
mechanism,  the  parts  go  through  a  series  of  motions  in  regular 
order,  finally  returning  to  their  original  positions  :  after  which 
the  same  series  of  motions  is  repeated,  and  so  on  indefinitely. 
One  complete  series  is  called  a  cycle  ;  in  completing  which  it  fre- 
quently happens  that,  supposing  the  first  or  driving  piece  to 
move  uniformly  in  one  direction,  the  motions  of  other  parts  will 
vary  either  in  velocity  or  direction,  and  often  in  both.  And^ 
studying  the  action  of  any  mechanical  movement,  or  in  compar> 
ing  the  actions  of  different  ones,  it  is  often  desirable  to  have  a 
clear  understanding  of  the  law  of  variation,  in  regard  to  the  mo- 
tion of  a  given  piece  or  a  given  point. 

Now,  assuming  that  for  a  given  velocity  of  the  driver,  that 
of  the  point  considered  can  be  determined  at  any  instant,  or  in 
other  words  in  any  phase  of  the  action — ^then  it  is  beyond  ques- 
tion that  a  graphic  representation  is  the  best  if  not  indeed  the 
only  means  of  conveying  to  the  mind  a  distinct  and  comprehen- 
sive idea  of  the  law  according  to  which  the  motion  varies  in 
velocity  and  direction. 

Such  a  representation,  or  "velocity  diagram,*'  is  shown  in 
Fig.  I.  It  consists  merely  of  a  cur\'e  whose  abscisses,  set  off 
from  left  to  right  upon  the  line  M N,  represent  times,  and  the 
ordinates //',  ^2',  etc.,  represent  the  velocities  of  the  moving 
point  at  the  instants  indicated  by  the  points  1,2,  etc.;  the  posi- 
tive ordinates,  or  those  above  the  line,  indicate  motion  in  one  di- 
rection, that  in  the  opposite  direction  being  indicated  by  the  neg- 
ative ordinates,  below  the  line.    And  a  single  glance  at  this  figure 

Copyrii^ht  1897.    All  rights  reserved. 
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is  sufficient  to  establish  the  claim  above  made, — it  gives  in  an  in- 
stant all  the  information  that  could  be  gathered  from  lengthy 
explanations  and  tables  of  figures. 


M      0 


Fig.l 


Now,  given  the  velocity  of  the  driver,  how  to  determine  the 
values  of  these  ordinates  ?  We  have  here  to  choose  between 
two  methods  of  procedure,  the  graphic  and  the  analytic.  There 
is  no  question  that  the  members  of  a  train  of  mechanism  can  be 
represented  by  symbols,  the  laws  of  their  motions  embodied  in 
formulae,  and  the  desired  values  ascertained  by  algebraic  compu- 
tation. In  the  graphic  method,  the  motion  of  a  point  at  any  in- 
stant is  represented  in  magnitude  and  direction  by  a  right  line  of 
definite  length  ;  and  relations  may  be  established  between  lines 
thus  representing  the  motions  of  properly  selected  points,  and 
other  lines  closely  connected  with  the  moving  pieces,  such  that 
the  values  sought  can  be  determined  by  geometric  reasoning.  Of 
the  two,  the  latter  method  is  preferable  for  ordinary  use,  being 
far  more  simple  and  expeditious  than  the  former,  while  the 
accuracy  attainable  is  quite  sufficient  for  practical  purposes.  Its 
foundations  lie  upon  a  few  kinematic  principles,  of  which  we  will 
briefly  state  the  most  important. 

The  first  is  the  c<nnposition  of  motion.  Suppose  the  point  A, 
Fig.  2,  to  receive  at  the  same  instant  two  impulses,  which  sepa- 
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rately  would  impart  to  it  the  motions  represented  in  direction  and 
velocity  by  the  lines  A  B,  AC;  these  are  called  components,  and 
the  resultant  of  these,  which  is  the  actual  direction  and  velocity 


^  Fiff.2 

of  the  motion  of  the  point,  is  A  D  the  diagonal  of  the  parallelo- 
gram A  BCD.  The  condition  of  things  here  is,  that  A  is  a  free 
point  in  space, — as  if,  by  way  of  illustration,  it  were  a  billiard 
ball  impelled  by  the  simultaneous  strokes  of  two  cues  b  and  c, 
which  are  not  connected  with  each  other  or  with  the  ball ;  a  con- 
sideration which,  as  will  subsequently  appear,  is  of  no  small  im- 
portance. There  may  be  more  than  two  components  ;  in  that 
case,  find  the  resultant  of  any  two  of  them,  compound  that  with 
any  one  of  the  others,  and  so  on  to  the  end.  If  there  be  three 
components  not  in  the  same  plane,  these  will  be  three  adjacent 
edges  of  a  parallelopipedon,  and  the  resultant  will  l>e  the  body 
diagonal  which  passes  through  the  moving  point  :  our  attention 
however  will  be  chiefly  confined  to  motions  in  one  plane,  or  what 
is  practically  the  same  thing,  in  parallel  planes. 

The  resolution  of  motion  is  the  exact  converse  of  the  pre- 
ceding. If  a  motion  can  l>e  determined  by  compounding  two 
others,  that  motion,  if  given,  can  be  separated  or  resolved  \nX.o  its 
original  components.  Thus,  in  Fig.  2,  suppose  the  motion  AD 
to  be  assigned,  and  let  it  l^e  required  to  determine  two  com- 
ponents having  the  directions  Ax^  Ay\  of  which  AD  shall  be  the 
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resultant.  By  drawing  through  Dy  lines  parallel  to  Ax  and  Ay, 
it  is  evident  that  we  shall  limit  the  required  components,  AC, 
AB,  But  AD  may  be  the  diagonal  of  any  one  of  an  infinite 
number  of  parallelograms ;  whence  it  follows  that  a  given  mo- 
tion may  be  resolved  into  two  components  respectively  parallel 
to  any  two  lines  having  different  directions. 

Side  C(yniponent  and  Lofigitudi^al  Component. — In  Fig.  3,  let 
the  point  A ,  of  the  right  line  MA ,  have  a  motion  represented 
by  AD^  Resolve  this  into  the  components  AC,  perpendicular  to 
MA,  and  AB  in  the  direction  of  that  line  :  then  AC\%  called  the 
side  component,  and  AB  the  longitudinal  component.  And 
these  components  always  exist,  no  matter  how  the  motion  AD 
may  be  resolved.  Thus,  if  it  be  resolved  into  AC ,  AB*  ;  then 
AC  itself  has  a  component  Ab  along  MA,  and  Ab  is  equal 
to  BB,  so  that  the  total  longitudinal  component  is  AB'-{-Ab, 
=AB. 

Again,    in    Fig.    4,    let    AD   be    resolved   into   A£,  AF\ 


Fig.  3 


M 


Fig.  4: 


M 
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then  AF.  can  he  reaolveri  into  the  rectans^ular  components  Ae, 
Az-  and  AF  into  the  pair  --//"  Ah  :  also  .-//=  «?-5.  and  Ah  =  Cf  : 
>^<f  and  .-//lie  in  the  «ime  direction,  and  the  total  longitnriinal 
component  is  A /  -^  Ae  -=■  AB\  hut  ^ince  A:jr  and  Alt  lie  in  appo- 
site directions,  the  actnal  -^ide  coraTXinent  ia  At  —  Ait.^^  AC  3S 
before. 

In  Fijif.  5.  let  --/J/ represent  a  ria^d  and  inextensible  line — 
as  a  piece  ot  .stiff  steel  wire,  and  let  the  point  A  have  a  motion 
AfJ.  of  which  J/^and  A£  are  the  side  and  longitudinal  compi- 
nents  re<<per,tively.  Then  any  other  point,  B.  of  this  wire,  must 
of  necessity  have  a  longitudinal  component  BO.  eqtial  to  A£.  and 
in  the  same  direction.  And  whatever  the  actual  motion  of  the 
point,   it  follows  from  the  preceding^  that  the  other  component 

..r 


5?  7^  ^ 


r. 


J£ 


K  Fig.  5 

must  l*f:  7K;rj>f:ndictilar  to  AM,  so  that  the  extremity  of  the  re- 
sult;! nt  must  lie  in  the  indefinite  vertical  line  xx  drawn  through 
(r.  If  then  the  direction  By  is  assigned,  the  intersection  H,  of 
x\  ;ind  By  will  determine  BH. 

In  iMg.  f>,  AM,  AN,  represent  two  rigid  bars,  pivoted 
t^>g<thrr  ;it  //  ;  let  AE,  AF,  l^e  the  absolute  longitudinal  compo- 
fietits,  from  which  it  is  re^juired  to  find  the  motion  of  -4.  From 
whnt  has  jnst  l>een  shown,  the  extremity  of  the  resultant  must 
lie  in  lix  f>erpendicular  to  AM,  and  also  in  Fy  perpendicular  to 
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AN  \  it  must,  then,  be  their  point  of  intersection  A  Which 
is  obviously  as  it  should  be,  since  the  resultant  AD  thus  deter- 
mined can  be  resolved  either  into  the  rectangular  components 
AE,  AG,  or  into  the  pair  AF,  AH,  Had  we  proceeded  as  in 
I^Jg-  I,  by  completing  the  parallelogram  of  which  AE,  AF 2lX^ 
the  sides  (as  one  not  familiar  with  the  previous  reasoning  would 
be  very  likely  to  do),  the  diagonal  J /f  would  have  neither  the 
right  magnitude  nor  the  right  direction,  unless  A^f  and  AN 


Fig.  6 


were  perpendicular  to  each  other  :  and,  as  will  be  seen  subse- 
quently, there  are  other  cases  than  this,  in  which  that  proce- 
dure will  give  erroneous  results. 

Effect  0/  Side  Components. — In  Fig.  7,  let  y^iVbe  an  inflexible 
steel  rod,  upon  which  the  perforated  balls  A,  B,  C,  are  free  to 
slide ;  then  the  centres  of  these  balls  are  points  upon  the  right 
line  MN,  but  not  of\\,  and  whatever  their  motions  may  be,  the 
longitudinal  components,  AH,  BL,  CR,  do  not  affect  the  line, 
nor  do  they  have  any  relation  to  each  other,  and  they  need  not 
have  either  the  same  magnitude  or  the  same  direction.  But 
obviously  the  side  components  do  affect  the  line, — if  any  two  of 
them  are  equal,  and  lie  on  the  same  side  of  MN,  the  whole  line 
must  be  translated  bodily  in  the  direction  of  those  two,  and  the 
side  components  of  all  its  points  must  be  equal.  But  if  motions 
be  assigned  to  any  two  of  these  balls,  such  that  their  side  com- 
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ponentd  either  lie  upon  opposite  sides  of  i^f^  or  are  uneqiial  if 
they  lie  on  the  same  side,  then  these  two  side  components  will 
establish  a  rotation  of  the  line  about  some  point  of  the  line  its^. 
If  for  example  we  give  to  ^4  and  B  the  motions  AD  and  BE ; 
their  side  components  are  AG  and  ^A^ respectively ,  and  drawing 
GJC,  it  is  perceived  that  JAVmust  turn  about  the  point  O,  where 
CA^cuts  it.  Moreover,  this  latter  line  determines  the  directions 
and  the  values  of  the  side  components  of  the  motions  of  all  other 

Fig.  7 


D  Q 

foirtf  ctAjA;  thi:s  any  point  C,  to  the  left  of  6>,  must  move  up- 
ward, and  that  at  a  rate  C/*  limited  by  the  prolongation  of  GK: 
any  point  to  the  right  of  O  must  move  downward  in  like  manner, 
while  if  a  ball  were  placed  at  (9,  it  could  not  move  sidewise  at  all, 
though  it  might  move  endwise  in  either  direction  and  with  any 
velocity. 

Now  if  as  in  Fig.  8,  we  consider^,  B,  C,  to  be  points 
^  the  inflexible  and  inextensible  line  AfJ^^  and  therefore  as  re- 
maining always  at  fixed  distances  from  each  other  ;  it  is  still  true 
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that  the  side  components  AG,  BK,  of  the  simultaneous  motions 
of  two  points,  A  and  B,  for  example,  determine  the  rotation  of 
il/iV  about  O.  But  supposing  AD  to  be  assigned,  the  motion  of 
By  for  instance,  would  no  longer  be  entirely  arbitrary,  since  the 
longitudinal  component  BL  must  be  equal  to  A  H2C^A^  in  the  same 
direction.  This  is  also  true  of  every  point  of  MN,  including  O, 
whose  absolute  motion  must  therefore  be  OQ,  —  A  H.  Consequently 
in  this  case,  since  GD,  OQ,  KE,  PF,  are  all  equal,  and  all 
parallel  to  ^fN,  the  line  DQEF,  joining  the  extremities  of  the 
resultants,  will  be  equal  and  parallel  to  6(9  AV.  joining  the  ex- 
tremities of  the  side  components. 

Representation  0/  Angular  Velocity, — The  linear  velocity''  of  a 
point  at  unit  distance  from  a  centre  about  which  the  point  travels 

N 


Fig.  9 


in  a  circular  arc,  is  the  measure  of  the  aug ular  velocity  olxXx^^mt 
about  that  centre.  From  which  it  follows,  that  whatever  the 
distance  of  the  point  from  the  centre,  we  shall  always  have  the 

value,   ang.  vel=— Y^L 

radius. 

If  then  as  in  Fig.  9  the  point  Ay  revolving  about  the  centre 
C  has  the  linear  velocity  AK,  the  angle  A  CK  represents  the  an- 
gular velocity  ;  if  it  be  desired  to  find  the  linear  velocity  of  B  in 
rotating  with  the  same  angular  velocity  about  D,  we  have  only 
to  make  the  angle  BDL  equal  to  ACK,  If  the  angular  velocity 
of  B  is  to  be  made  twice  that  of  A,  however,  it  is  to  be  noted 


ar'5 
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that  rhis  :.s  not   lone   r^  ioahLin^  dto  aniafie     but  -we  oxake  AM 
^  1  AfC  iivi  :Ii«i  oxAke  the  in^  BDy=  jngle  ACJf. 

fn^tintditvfot4~i  .-/  i-^r  .;r  R^njitityn. — la  Fiif.  :u.  Let  AB  rea 
an  :Title:c;hle  r<vi    ixui  ir^t  ler  the  ooint-s  A  and  ^  aiove  i 
7eUy.:r:fts  ,-!/'  i^A'  in  'jcrywite  iirecriona  perpesdicnlar  to  .1-^ 
thiae  -fSJ^tahiwh  i  rotation  -it  the  rrvi  about  :he  point  '..'.    ieter- 
mineri  "-.v  ^rawinsj^  /^A^      I:  -re  no'v  idti  i  longitiidinai  zanroonent 
to  :hi*  motion  of  each  ooint.  is  -4j^.  =  'f"j^   =  BC.  the  resnicinr 


>•, 


-hi.-* 


nf.i^ 


R 


motion-,  of  A  anri  A'  .vill  'vsicome  JZ)and  ^//.  and  that  of  O  will 
fje  O^-/.  I-ira-.v  throu;(h  -4  and  r>.  lines  respectively  perpendicu- 
lar to  Ah  and   Afi.  intersectinj^  in  /.  and  draw  ID,  IG.     The 

FA        AD, 


trian;(>:s    AfJf.     AOf.    2LTt     similar,    whence 


^C> 


A/ 


f'/j  or  O^y 
O/ 


.Therefore  the  angles -4/A    O/G,  are  equal:   that   is 


to  nay.  the  two  points  A  and  O  are  rotating  with  the  same  angu- 
lar veUxAty  and  in  the  same  direction  about  the  centre  / :  the 
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same  must  therefore  be  true  of  every  other  point  of  the  rigid  bar 
AB  —  and  indeed  it  can  be  otherwise  shown  that  IB  is  perpen- 
dicular to  BH,  and  that  the  angles  BIH^  AID^  are  equal. 

With  reference  to  the  bar  AB,  the  point  /  is  called  the  in- 
stantaneous axis,  because  during  the  motion  of  the  bar,  it 
changes  its  position  from  instant  to  instant,  not  only  in  space  but 
relatively  to  the  bar  itself  ;  and  it  is  found,  when  the  simulta- 
neous motions  of  two  points  of  the  bar  are  given,  as  for  example 

A 


AD,  BHy  by  drawing  through  each  point  a  line  perpendicular  to 
the  direction  of  its  motion. 

Contact  Motions — Nonnal  and  Tangential  Components. — In 
Fig.  1 1  are  shown  two  pieces  turning  about  the  fixed  centres  Cand 
D,  and  in  contact  at  /* ;  if  the  left-hand  one  turn  as  shown  by  the 
arrow,  it  will  push  the  other  out  of  its  way  and  compel  it  to  turn, 
in  this  case  in  the  opposite  direction.  Draw  the  contact  radii  PC 
and  PD ;  also  draw  through  P,  TT  the  common  tangent  to  the 
two  curves,  and  AW  their  common  normal.  The  point  P  oi  the 
driver  must  move  in  a  direction  perpendicular  to  PD ;  let  its 
linear  velocity  be  represented  by  PA,  which  can  be  resolved  into 
the  normal  componant  PE  and   the   tangential  component  PF, 
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Cji  these  two.  the  latter  w  obviously  non-effective :  it  represents 
merely  the  ^lidin^  of  P  aIon$^  the  tangent,  and  has  no  tendency 
to  move  the  follower.  The  motion  of  the  point  P  of  the  ri^ht- 
hand  piece  mttat  Yie  perpendicular  to  PC.  and  must  have  a  velocity 
Atich  that  it^  rw>rmal  component  shall  also  be  PE : — consequently 
the  extremity  //  of  thi.s  resultant  must  lie  in  the  line  .-/ iT.  The 
or>tnpo»nent  P//  aliv>  repre?ients  slidin;^  along-  the  tangent :  it  is 
clear  therefore  that  in  this  case  the  actual  sliding  of  one  piece 
upon  the  other  will  be  PP—  P//.  or  ///*. 

■  To  ha  omtinu^d. 


THE  ACTION  OF  NITRIC  ACID  UPON  ALUMINIUM  AND  THE 
FORMATION  OF  ALUMINIUM  NITRATE. 

BY  THOMAS   B.    STILLMAN,  PH.D.,  M.SC. 

The  bibliography  of  Aluminium,  in  reference  to  the  action 
of  nitric  acid  upon  the  metal,  is  well  worthy  of  investigation. 

The  statements  are  so  conflicting,  even  in  the  recent  litera- 
ture bearing  upon  this  subject,  that  direct  experimentation 
was  required  to  demonstrate  the  solubility  of  aluminium  in  nitric 
acid. 

WoHLER*  states:  '*  Aluminium  is  not  attacked  by  HNO^ 
+  Aq.  even  when  concentrated  and  boiling."* 

DE\aLLE'  gives  as  the  result  of  his  experiments  that  alumin- 
ium is  not  attacked  by  boiling  HNO3  i  Aq.,  dilute  or  concen- 
trated. 

Richards/  refers  to  the  statement  of  Deville  but  also  adds — 
'*  In  boiling  acid  solution  takes  place,  but  with  such  slowness 
that  I  had  to  give  up  this  mode  of  dissolving  the  metal  in  my 
analysis.  *'     "By  cooling  the  solution  all  action  ceases. ' ' 

Buff  and  Heerkn,*  coincide  with  Deville,  "Aluminium 
wird  weder  von  verd.  noch  konz  HNO3  angegriffen." 

MoNTEMARTiN,®  "Aluminium  is  slowly  soluble  in  27  per 
cent.  HNO3  +  Aq.  100  c.c.  HNO3  +  Aq.  requiring  2  months 
to  dissolve  2  grams  of  Aluminium."" 


X.  Pogg.  Annalen^  ii  p.  223. 

2.  A  Dictionary  of  Chemical  Solubilities y  Comey.  1896. 

3.  Comptes  Rendus,  38,279. 

4.  "Aluminium,"  its  properties,  metallurgy  and  alloys,  by  J.  W.  Richards,  1890. 

5.  Handbuch  der  Anorganische  chemie,  Dammer,  2.  86  (1S94). 

6.  Gazz  ch.  it.  22.    397. 

7-  A  Dictionaty  of  Chemical  Solubilities,  Comey.    3. 


28o  Action  of  Nitric  Acid  upon  Aluminium, 

M.  M.  Pattison  Muir,®  states,  in  relation  to  the  chemical 
properties  of  Aluminium,  **  it  is  scarcely  attacked  by  HNO, 
+  Aq.- 

Weerbn,'  **  Aluminium  is  soluble  in  HNO3  +  Aq.  in 
vaaio,  *  * 

Storkr*s  Dictionary  of  Solubilities  of  Chemical  Substances^ 
page  28,  gives  the  one  reference  only  regarding  the  action  of 
nitric  acid  upon  aluminium,  viz.  :  *'  unacted  upon  by  nitric  acid, 
either  concentrated  or  dilute,  at  ordinary  temperatures,  but  is 
slowly  dissolved  therein  on  boiling." 

N.  Mknschutkin,*"  **  nitric  acid  has  only  a  slight  action 
upon  Aluminium,  the  layer  of  nitric  oxide  formed  protecting  the 
metal  from  further  attack.'* 

Ira  Rkmsen."  *'  At  ordinary  temperatures  nitric  and  sul- 
phuric acids  do  not  act  upon  aluminium  :  at  higher  temperatures 
however  action  takes  place." 

BiRNBAUM,"  concentrated  and  dilute  nitric  acid,  either  cold 
or  warm,  are  without  action  upon  aluminium  ( *  *  concentrirte  und 
verdiinnte  Salpetersaure  sind  in  der  Kalte  und  Warme  ohne 
Wirkung  auf  Aluminium"). 

W.  BoRCHERS,"  nitric  acid  is  almost  without  action  upon 
Aluminium.  (**  Salpetersaure  ist  fast  ganz  unwirksam  auf  Alum- 
inium.") 

Ferdinand  Fischer,'*  "nitric  acid  and  sulphuric  acid 
scarcely  affect  Aluminium." 


8.  U'atVs  Dictionary  of  ChemisUy,    1. 142  (latest  edition^ 

9,  Bryicktf.  drr  d.  chem,  GesrlU    24.     1798. 

10.  **  Analytical  Chfmiitry ^^^  by  N.  Menschutkin.  London  1895.  p.  65. 

11.  '* Inorganic  ChrmiUry"  by  Ira  Remsen.N.  Y.  1895.    p.  562, 
\3.  "  Hami-vorterbuch  der  Chrmir^^  Fehling,  1.    339. 

13.  '"  I^xicnn  dt'r  f^rsamten  Tfchnik**  Lue^cr,  Leipzig^  1896,  1.    26a. 

14.  ''  i'^fanna!  of  Chemical  Technology*"  k\\'t^fix\er\    13th  German  edition  as  remodelled 
by  Dr.  Ferdinand  Fischer,  p.  223. 
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J.  Arthur  Phillips,"  **  Aluminium  is  not  attacked  by  cold 
nitric  acid,  and  only  slowly  on  boiling." 

Ad.  Wurtz,**  **  Nitric  acid,  dilute  or  concentrated  has  no 
affect  upon  Aluminium  at  ordinary  temperatures.  On  boiling, 
however,  solution  of  the  metal  is  effected  with  extreme  slowness. ' ' 

Alfred  E.  Hunt,  Jno.  W.  Langlky,  Charles  M.  Hall," 
"  Aluminium  'is  unaffected  by  either  concentrated  sulphuric  or 
nitric  acids.*' 

Encyclopedia  Britafinica,  i .  647  states ;  *  *  Aluminium  is  not 
attacked  by  nitric  acid,  even  when  the  acid  is  concentrated.. 

Charles  M.  Hall,"  *'  Sulphuric  and  nitric  acids  act  upon 
aluminium  with  extreme  slowness,  not  dissolving  it  appreciably 
after  several  days  exposure  to  their  action." 

Henry  Roscoe,^®  **  Sulphuric  and  nitric  acids,  both  diluted 
and  concentrated,  have  no  effect  upon  aluminium." 

Hanford  Henderson,^  **  Aluminium  is  almost  untouched 
by  nitric  and  sulphuric  acids. '  * 

G.  A.  Leroy,"  **  Sulphuric  and  nitric  acids  act  immedi- 
ately upon  aluminium." 

(Schwefelsaure  und  salpetersaure  greifen  das  aluminium 
schnell  an. ) 

R.  L.  Packard,"  gives  a  r6sum6  of  the  experiments  of  Le 
Roy,  as  follows : 

**Le  Roy  used  alimiiuium  foil  having  the  composition  of 


15.  EUments  of  Metallurgy^  by  J.  Arthur  Phillips  and  H.  Bauermann,  538. 
x6.  Dictumnaire  de  chemie^  i .  167. 

17.  "The   Properties  of  Aluminium,  with  some  information  relating  to|the  metal." 
jyans.  Atner.  Inst.  Mining  Engineers.  18.  537. 

18.  "  The  Properties  of  Aluminium."    Electtical  World,  17.390. 

19.  "  Aluminium/'  Nature^  40.185. 

30.  *•  Aluminium," yjoiir.  Frank.  Inst.,  126.393. 

21.  "  Action  of  sulphuric  and  nitric  acids  uponalnminium/'    Ckem,  Zeit.  Repert,^  15.276. 
BmU,  Rouen  19,232. 

22.  Bull.  U.  S.  Geological  Survey^  1893.   Jour.  Amer,  Chem.  Society.  15,221. 
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98.28  per  cent,  to  99.60  per  cent,  aluminium ;   1.60  per  cent,  to 
0.30  per  cent,  iron  :  0.25  per  cent,  to  o.  10  per  cent,  silicon. 

The  foil  was  polished,  freed  from  fat  with  caustic  soda, 
washed  with  alcohol,  dried  in  the  air  bath,  cut  up.  weighed  and 
introduced  into  the  acids. 


Temp. 


Pure      HN'O,     sp. 


Aluminium   dissolved   in   )(nms  per  %>\.  metre 
1 3  hours. 


17.  i^T^^ms. 


Common  HN'O,  sp. 
j(rav.  r.332.  r5--2o=C. 


16.3  j^rams. 


Pure      HNC),      sp. 
grav.  1.382. 


irjoX. 


Violent  action. 


According  to  these  results  almost  pure  aluminium  99.5.  per 
cent,  is  attacked  even  in  the  cold  by  nitric  acid. 

Ver>-  elalxjrate  experiments  were  made  by  G.  Lunge  and  E. 
ScHMiD^  regarding  the  action  of  nitric  acid  upon  aluminium. 
They  show  that  aluminium  is  readily  attacked  by  nitric  acid  of 
1.2  sp.  K^av.  at  ordinary  temperatures  and  that  with  nitric  acid 
of  sp.  %r^x.  1.5,  the  action  is  comparatively  feeble. 

The  following  table  shows  the  results  of  the  action  of  various 
strengths  of  nitric  acid  upon  aluminium  foil  at  ordinar>'  temper- 
ature ''20*''  C.;,  duration  of  test  being  ten  days. 


specific  (gravity 
of  nitric  acid. 


1.20 
I.4r> 


lixpertmrnt  I. 
Mi11if(rammeit     fiflM 
Aluminium  dis- 
solved   from  fo 
sq.  centimeters. 


I 
l\xf>rrtm/:nt  II.    I  Ax'erage. 

iltij^rammes    of'Milligrammes  Al- 
Aluminium  dis-,       uminium  dis- 


solved  from   60 
sq.  rentimeters. 


soIvckI  from   60 
sq.  centimeters 


Average. 
Milligrammes  Al- 
uminium dis- 
solved from  100 
sq.  centimeters. 


These  experiments  were  conducted  in  the  chemical  labora- 
tory of  the  Zurich  **  Polytechnikum." 


33.  Zeitichnft  fuf  Angewandie  Chemie^  1S92,  7. 
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The  aluminium  was  in  the  form  of  sheet  metal,  cut  into 
strips  of  80  mm.  long,  27  mm.  wide  and  i  mm.  thick.  Its  com- 
position was  :  aluminium  99.2  per  cent.;  iron  0.25  percent.;  com- 
bined silicon  0.44  per  cent.,  and  crj'stallized  silicon  o.  11  percent. 

Messrs.  Lunge  and  Schmid  conclude  as  follows  : 

*  *  Several  experiments  made  by  us  convince  us  that  the 
statements  in  the  text-books,  according  to  which  aluminium  is 
slightly  or  not  at  all  attacked  by  HNO3,  are  decidedly  incorrect, 
which  fact  brings  to  naught  the  hope  entertained  that  this  metal 
can  be  used  in  the  manufacture  of  nitric  acid. 

In  confirmation  of  these  tests  I  made  the  following  experi- 
ments, using  aluminium  ("manufactured  by  the  Pittsburgh  Re- 
duction Co.)  containing  99.6  p>er  cent,  aluminium. 

Coarse  turnings  were  made  of  the  metal,  and  six  samples, 
each  of  i  gram,  were  transferred  to  glass  flasks  and  treated  as 
follows  : 

EXPERIMENT  No.  I. 


I 
Sp.  Grav.  of  1     Amount  of 

Nitric   Acid    !    acid  taken  : 


I   15 


Nunil)er  of 
<.lavs  of  test 


100  c.  c. 


Tenip>erature  |  Per  cent,  of 
of  acid  I  Al.  dissolved. 
20°  C.         I  94.2 


I.  Result=94.2  per  cent.  Al.  dissolved. 


EXPERIMENT  No.  2. 


Sp.  Grav.  of 
Nitric  Acid 

1.15 


Amount  of 

acid  taken  : 

100  c.  c. 


Length   of     1  Temperature     Per  cent    of 


test 


20  minutes,    i 


of  acid 
100°  C 


Al.  dissolved 
100 


IT.  Result  =  100  per  cent.  Al.  dissolved 


EXPERIMENT  No.  III. 


Sp.  Grav.  of 
Nitric  Acid 

1-35 


Amount  of 

acid  taken  : 

100  c  c. 


Numl)er  of     '  Temperature 
days  of  test   1         of  acid 
7  I         20°  C. 


Per  cent,  of 

Al.  dissolved 

89 


III.  Result  =  89  per  cent.  Al.  dissolved. 
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EXPERIMENT  No.  IV 


Sp.  Gra\'.  of 
Nitric  Acid 


Amount  of 

acid  taken  : 

roo  c.  c. 


Lenj^h  of    '  Temperatnre  .    Per  cent,  of 
test  of  acid  AI.  dissolved. 


30  minutes 


roo°  C 


100 


rV.   Result=  100  per  cent.  Al   dissolvsil. 


EXPERIMENT  No    V. 


Sp.  Grav.  of 

Nitric  Acid 

1.46 


Amount  of         Number  of       Temperature      Per  cent-    of 
acid  taken  :        davs  of  test  of  acid  AI.  distsolved 

roo  c.  c.  7  20-  C  12 


V.  Result  =  12  per  cent.  Al.  dissolved. 


EXPERIMENT  No.  \^. 


Sp.  Grav.  of 

Nitric  Acifl 

I  46 


Amount  of 

acid  taken  : 

2fjr)  c.  c. 


Len^h  of       Temperature       Per  cent,  of 


test 
2  hours 


of  acid 
100  c.  c. 


.\1.  disaolved. 
100 


VI.  Result = Complete  solution. 

These  results  show  that  aluminium  in  the  form  of  coarse 
turnings  is  readily  acted  upon  by  nitric  acid,  hot  or  cold,  the 
solution  of  the  metal  Ijeing  more  rapid  in  nitric  acid  of  spec, 
grav.  1. 15  than  with  the  stronger  acid  of  spec.  grav.  1.45.  In 
this  connection  no  doubt  the  form  in  which  the  metal  exists  has 
a  material  influence  upon  the  rapidity  of  solution  in  nitric  acid. 

If  the  metal  Ix;  in  thick  plates,  the  action  of  the  nitric  acid  is 
verv  much  retarded. 

N.  Mkn.schitki-v,  ■*  considers  that  a  laver  of  nitric  oxide  is 
formed,  protecting  the  metal  from  further  action  of  the  acid. 

To  j>rove  or  disprove  this  statement.  I  selected  a  piece  of 
aluminium  f  of  the  same  composition  as  that  which  the  above  ex- 
j)eriments  were  madej,  one  inch  long,  one  inch  wide  and  one- 
half  inch  thick.     This  was  placed  in  a  large  glass  flask,  700  cc. 


24-  "  AHulytieal  Chrmixtry^^  by  N.  Menschutkin.  London,  i^,  p.  65. 
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of  nitric  acid  1.35  spec.  grav.  added  and  kept  at  a  temperature  of 
100®  C,  for  five  hours,  when  complete  solution  of  the  aluminium 
was  effected.  The  result  of  these  tests  shows  that  while  alum- 
inium in  thin  foil,  or  coarse  turnings,  is  easily  dissolved  in  nitric 
acid,  hot  or  cold,  solution  is  materially  retarded  in  hot  nitric  acid 
if  the  aluminium  be  present  in  thick  plates,  and  that  solution  in 
cold  nitric  acid  is  practically  nil  under  the  same  conditions. 

The  solution  of  aluminium  nitrate  which  I  obtained  from 
Experiment  No.  IV. ,  deposited  crystals  of  aluminium  nitrate  in 
the  form  of  colorless  truncated  rhombic  octahedral  crystals,  simi- 
lar in  composition  to  those  described  by  Ordway,*^  of  the  com 
position  AlgCNOgJc  +  iSHjO. 

Ordway,  however,  obtained  the  aluminium  nitrate  by  dis- 
solving recently  precipitated  aluminium  hydrate  in  nitric  acid  and 
slowly  concentrating,  the  cr>'stals  having  the  form  of  colorless 
oblique  rhombic  prisms. 

A.  DiTTE,*'  describes  a  basic  nitrate  of  aluminium,  ob- 
tained by  the  action  of  dilute  nitric  acid  upon  aluminium,  of  the 
composition  AljCNOa)^  +  4  HjO.  It  exists  as  a  white  pre- 
cipitate in  the  form  of  fine  needles." 

I  have  failed  to  find  in  the  bibliography  of  aluminium  nitrate 
any  reference  to  the  formation  of  AlgCNOs)^  +  18  H^O,  by 
the  direct  action  of  nitric  acid  upon  aluminium,  as  obtained  in 
Experiment  No.  IV. ,  above  described. 


25.  Amer.  Jour.  Science,  [2]  9.  33. 

26.  Comptes  Rendus,  no,  782, 

Tj.  HandbMch  der  Anorfram'scke  Chrutie^  Dammer,  III.  106 


COURSE  OF  LECTURES  ON  BUSINESS  METHODS. 

During  the  latter  part  of  the  second  term  a  cx)urse  of  lectures 
on  business  methods  was  delivered  to  the  members  of  the  Senior 
Class.  The  first  lecture  of  the  course  was  prepared' by  Mr. 
Alexander  C.  Humphreys,  '8i,  and  was  of  an  introductory  char- 
acter. Owing  to  ill-health,  Mr.  Humphreys  was  unable  to  read 
his  paper  and  Mr.  Harry  de  B.  Parsons,  '84,  presented  it  in  his 
stead.  Mr.  Parsons  followed  with  introductory  remarks  based 
on  his  own  experience.  Both  of  these  papers  were  presented 
March  23d. 

The  following  day  Mr.  George  R.  Tumbull,  Vice-President 
of  the  Guaranty  Trust  Company  of  New  York  City,  lectured  on 
**  Double  Entry  Bookkeeping,'*  and  two  days  later  Mr.  William 
Sherrer,  Manager  of  the  New  York  Clearing  House,  addressed 
the  Class  on  '*  The  Relation  of  Money  and  Banking  to  Engineer- 
ing Work. ' ' 

Owing  to  lack  of  space  the  Indicator  is  unable  to  present 
all  of  these  lectures  in  this  issue  :  two  of  them  are  therefore  re- 
serv'ed  for  the  October  number. 


INTRODUCTORY  REMARKS. 

BY  HARRY  DE  B.  PARSONS,  M.  E.,  '84. 

In  order  that  you  may  fully  appreciate  these  lectures  on 
**  Business  Methods,"  it  is  necessary  that  you  should  have  a  clear 
conception  of  their  object.  It  is  intended  that  they  shall  open  up 
before  your  minds  a  vista  into  the  future  walks  of  your  profes- 
sional careers,  and  for  those  among  you,  who  are  quick  to  perceive, 
they  will  no  doubt  help  to  smooth  over  many  difficulties  to  be 
encountered  on  the  practical  side  of  life. 

While  not  making  you  experts  in  any  branch,  they  will 
bring  to  your  attention  such  business  subjects  that  are  common 
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to  us  all;  and  will  widen  out  your  spheres  of  thought,  so  that  you 
may  be  the  better  fitted  to  enter,  a  few  months  hence,  into  the  real 
competition  of  the  world. 

Among  the  many  requisites  that  are  essential  to  the  man  of 
business,  may  be  mentioned  the  following :  Always  give  great 
credit  to  the  talent  of  others,  and  never  underestimate  their  abil- 
ity. It  is  thus  well  to  believe  that  your  competitor  is  always 
stronger  than  yourself,  and  in  order  to  achieve  success  that  you 
must  do  your  best.  Be  brief,  clear  and  concise  in  your  conversa- 
tions and  writings.  Be  decided  and  have  an  opinion  of  your  own. 
Do  not  qualify  your  views  with  such  expressions  as  '*if,"  **I 
guess,'*  "  I  fancy,"  as  they  weaken  your  standing  in  the  minds 
of  your  hearers.  When  discussing  professional  topics  with 
others,  remember  that  as  a  rule  you  are  better  posted  than  they 
about  your  side  of  the  subject,  and  that  a  clear  and  unequivocal 
expression  of  facts  on  your  part  will  carry  great  conviction. 
Should  you  make  an  error,  never  hesitate  to  acknowledge  it,  as  a 
manly  admission  never  hurt  a  man  so  much  as  his  efforts  to  cover 
over  the  mistake. 

Train  yourselves  to  take  broad  views  of  all  subjects,  and  do 
not  allow  your  ideas  to  be  cramped  by  details.  Study  schemes, 
whether  projected  or  finished,  in  their  entirety  remembering  that 
when  perfected  the  details  can  be  worked  out  afterward. 

The  engineer  of  to-day  must  design  his  work  not  alone  for 
its  practicability,  but  also  for  its  adaptability.  The  plan  must  be 
well  adapted  to  suit  surrounding  and  possible  future  conditions. 
This  results  in  the  fact  that  the  most  potent  arguments  for  or 
against  a  project  are  those  which  arise  from  the  business  rather 
than  from  the  professional  standpoint.  Some  years  ago  when 
the  British  Government  decided  to  supply  its  army,  about  to  ad- 
vance into  the  Soudan  for  the  relief  of  General  Gordon  at  Khar- 
toum, with  water  pumped  from  the  coast,  it  was  decided  to  award 
the  contract  for  the  pumps  to  an  American  manufacturer.  In 
reply  to  the  criticisms  put  forward  by  the  home  makers,  the  gov- 
ernment engineers  replied  that  their  decision  was  based  on  the 
fact  that  the  concern  in  question  was  the  only  one  which  had 
actually  built  pumps  for  a  similar  service,  and  that  they  had  no 
time  for  experiment  or  trial  of  other  forms.     This  decision  was 
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based  on  purely  business  grounds,  while  the  professional  part  of 
the  problem  did  not  enter  at  all. 

The  province  of  the  engineer  has  become  so  amplified  as  to 
include  professional  ad\'ice  in  many  business  councils.  The  cap- 
italist is  not  satisfied  with  the  answer  to  **  what  will  it  cost  ?  *' 
but  demands  a  reply  to  *  *  will  it  pay  ?  ' '  WTiile  the  first  query  is 
of  purely  professional  character,  the  second  is  founded  entirely 
on  business  considerations.  In  short,  the  work  must  be  so 
planned  that  the  interest  on  the  cost  added  to  maintenance  and 
operating  charges,  must  be  less  than  the  receipts.  As  an  illus- 
tration I  have  in  mind  a  certain  scheme  which  was  excellent,  per 
se,  since  there  was  an  established  trade.  It  became  necessar>'  to 
build  a  new  .structure  to  replace  the  old,  and  the  professional  men 
retained  so  ignored  the  business  considerations  of  the  problem  as 
to  reduce  the  company  to  a  state  of  bankruptcy.  Their  purely 
professional  work  was  no  doubt  well  done,  but  so  needlessly 
costly  as  to  produce  dire  results  through  the  enormous  interest 
charges  involved.  A  miscarriage  in  business  judgment  is  just  as 
damaging  to  one*s  reputation  as  a  professional  failure. 

Remember  that  **  money  makes  money  "  and  that  great  con- 
solidations appear  to  be  the  order  of  the  day.  In  order  to  insure 
success,  these  combinations  must  be  thoroughly  *  *  business  like  * ' 
in  all  details  of  management,  which  applies  in  no  minor  degree 
to  the  allied  work  of  the  engineer. 

Since  the  capitalist  stands  as  owner,  he  must  be  always  the 
master,  while  the  professional  man  remains  as  ser\'ant,  because  he 
acts  in  the  capacity  of  assistant  to  carr>-  out  the  former's  \4ews. 
Furthermore,  the  greater  the  position  of  responsibility,  the  more 
does  the  engineer's  time  become  engrossed  with  business  matters 
and  the  wider  does  he  depart  from  his  purely  professional  work. 

In  all  operations,  the  legal  questions  that  are  involved 
directly  or  indirectly,  must  be  treated  as  omnipotent.  Under 
such  conditions  money  is  well  spent  in  advance  to  secure  the  best 
opinions.  As  nothing  in  this  world  is  too  good  to  use,  do  not 
hesitate  to  secure  the  best  of  advice,  and  never  rest  content  with 
that  which  is  commonly  called  ' '  good  enough. ' ' 

The  subject  of  "Laws  of  Contract"  is  but  one  branch  of 
legal  work,  and  yet  is  sufiBciently  extended  as  to  occupy  the  life 
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study  of  some  of  our  most  noted  lawyers.  Do  not  then  imagine 
that  you  can  become  contract  lawyers  and  at  the  same  time 
keep  pace  with  the  developments  of  your  own  profession. 
Each  different  State  has  its  own  laws,  and  this  fact  compli- 
cates the  problem  to  such  an  extent  as  to  warrant  your  retaining 
a  good  lawyer  to  assist  in  drawing  up  the  contract  clauses  to  be 
attached  to  your  specifications.  Bear  in  mind  that  the  courts  in- 
terpret what  you  may  write.  You  can  call  for  any  conditions 
that  you  please,  but  if  the  ruling  of  the  courts  be  adverse,  the 
actual  meaning  may  be  just  contrary  to  your  intentions.  One  of 
the  most  absurd  as  well  as  dangerous  positions  in  which  a  man 
can  place  himself  is  that  of  a  "  know  all.*'  No  man  can  expect 
to  be  well  posted  on  everything.  It  is  an  absolute  impossibility 
to  know  it  all. 

All  such  engineering  work  as  the  study  of  general  plans  for 
large  enterprises,  valuations,  examinations  and  reports,  places  the 
engineer  in  the  closest  contact  with  the  capitalist.  It  is,  there- 
fore, highly  essential  to  have  a  knowledge  of  the  principles 
involved  in  business  methods,  including  book-keeping  and  ac- 
counting. It  is  often  the  case  that  the  engineer  can  make  a 
success  out  of  failure  through  his  professional  experience  coupled 
with  his  business  knowledge. 

Above  all  things  be  true  to  yourselves  and  be  honest  in  your 
convictions.  Do  not  assume  responsibility  which  does  not  be- 
long to  you,  but  be  ready  to  answer  for  your  subordinates.  A 
man  who  is  not  true  to  himself,  cannot  and  must  not  expect  the 
respect  of  the  world. 


THE  RELATION  OF  MONEY  AND  BANKING  TO  ENGINEER. 

ING  WORK. 

BY  MR.  WILLIAM  SHERRER. 

This  paper  is  headed  ' '  The  Relation  of  Money  and  Banking 
to  Engineering  Work.**  Before  beginning  it,  I  should  say  that 
I  have  treated  the  subjects  very  concisely.  It  has  not  been  my 
good  fortune  to  read  papers  at  young  men*s  colleges  before,  and 
possibly  I  have  not  enlarged  upon  the  topics  here  quite  as  much 
as  you  are  accustomed  to  hear. 
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The  relation  of  money  and  banking  to  engineering  work  does 
not  differ  materially  from  the  relation  to  any  other  business  en- 
terprise. It  is  the  function  of  the  banks  to  extend  credit  facilities 
to  any  and  all  undertakings  which  commend  themselves  to  the 
judgment  of  their  managers.  It  will,  therefore,  serve  the  pur- 
pose of  this  paper  to  lay  before  you  a  concise  view  of  the  history 
and  practice  of  banking  in  general,  and  thus  illustrate  the  impor- 
tant mechanism  known  as  exchange  in  its  broadest  sense, — in- 
volving not  only  the  exchange  of  commodities  per  se^  but  the 
exchange  of  services  and  labor  of  all  kinds  as  well.  Money, 
which  has  been  aptly  termed  the  tool  of  exchange,  becomes,  by 
the  assistance  of  banking,  the  great  mechanical  force  by  which 
almost  all  human  activity  is  aided,  encouraged  and  developed. 

Money  is  utilized  especially  as  a  standard  and  a  measure  of 
values.  In  our  modem  life  it  has  assumed  various  forms  : 
metallic,  in  the  shape  of  coin  or  bars  ;  and  paper  representatives, 
including  notes,  drafts,  checks,  etc. 

If  you  can  imagine  a  state  of  civilization  without  money, 
you  will  at  once  conclude  that  during  such  a  period,  exchanges  of 
products  must  have  been  attended  with  great  inconvenience.  For 
example,  the  shoemaker  might  readily  obtain  for  the  product  of 
his  labor  a  sufficient  quantity  of  the  butcher's  commodities  to 
last  him  several  days ;  but  since  the  butcher  does  not  require 
shoes  every  week,  the  cobbler  would  be  compelled  to  find  some 
one  requiring  shoes  who  would  have  something  to  exchange 
therefor,  which  the  butcher  desired  ;  and  possibly  it  would  be 
necessary  to  examine  into  the  needs  of  a  number  of  persons  be 
fore  the  second  exchange  of  shoes  for  meat  could  be  effected.  The 
introduction  of  a  medium  which  the  maker  of  shoes  could  obtain 
from  anyone  desiring  footwear,  and  which  medium  would  be  en- 
tirely acceptable  to  the  seller  of  meats,  manifestly  saves  the  sev- 
eral producers  much  time  and  labor,  enabling  them  to  produce 
more  or  increase  their  leisure  hours. 

It  is  not  necessary  to  pursue  the  evolution  of  money  in 
greater  detail,  inasmuch  as  the  natural  results  following  the  use 
of  this  medium  will  readily  suggest  themselves  to  your  minds. 
Nor  is  it  practicable  in  a  short  discourse  to  do  more  than  refer 
to  the  obstructions  which  the  debasement  of  money   and   the 
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changes  in  the  standard  necessarily  threw  in  the  way  of  such  a 
normal  evolution  as  would  have  contributed  marvelously  to  the 
more  rapid  developement  of  civilization.  We  must,  however, 
g^ve  some  attention  to  what  may  be  termed  the  second  great 
human  invention  for  the  advancement  of  commercial  intercourse, 
viz.,  the  introduction  of  banking.  I  do  not  intend  to  convey 
the  idea  that  this  was  an  invention  in  the  usual  sense  of  the 
word  :  it  was  in  fact  a  plant  of  exceedingly  slow  growth,  re- 
tarded for  centuries  by  untoward  events,  and  not  until  the 
present  era  has  the  great  value  of  this  handmaiden  to  commerce 
been  properly  appreciated. 

The  first  bankers  were  merely  money-changers,  and  the 
business  was  carried  on  largely  by  the  gold  and  silversmiths,  who 
were  best  able  to  judge  the  value  of  the  thousand  and  one  kinds 
of  coins  which  the  numerous  great  and  petty  rulers  of  the  world 
put  into  circulation  and  which  required  continual  adjustment. 
Gradually  this  class  of  individuals  l>ecame  the  repositories  of  con- 
siderable sums  of  money,  at  first  for  safe  keeping  on  account  of 
having  strong-boxes,  and  eventually  for  profit,  for  they  soon 
found  it  practicable  to  loan  out  the  funds  deposited  with  them  at 
interest,  since  the  ovyners  did  not  require  them  for  immediate 
use  ;  and  thus  it  became  their  business  to  induce  persons  of 
wealth  to  leave  money  with  them,  paying  for  the  use  of  it. 
These  goldsmiths  were,  hence,  the  intermediaries  between  per- 
sons having  a  surplus  of  money  and  those  having  need  of 
loans ;  reaping  an  advantage  themselves  from  the  difference 
between  the  rate  of  interest  allowed  and  that  which  they  de- 
manded from  borrowers. 

Aside  from  the  issuing  of  notes,  to  be  considered  further  on, 
the  function  of  banks  remains  practically  the  same  to-day.  It  is 
their  business  to  take  charge  of  the  money  of  one  class  of  their 
clients,  for  or  without  consideration,  and  to  provide  the  other 
class  of  clients  with  the  sums  needed  for  their  enterprises  ;  and 
the  profit  is  still  derived  from  the  difference  between  the  interest 
allowed  upon  the  deposits  and  that  received  upon  money  loaned, 
whether  it  be  to  individuals  upon  their  personal  obligations,  or  to 
corporations  or  governments  upon  their  bonds. 

As  we  have  seen,  the  first  bankers  were  individuals  ;  and  to 
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all  intents  and  purposes  the  description  given  fits  the  private 
bankers  of  to-day.  When  the  practice  of  associating  individual 
capital  into  corporations  became  prevalent,  this  was  applied  to 
banking  business  as  well ;  and  the  great  majority  of  banking 
offices  in  this  country  are  now  of  the  corporate  kind.  The  advan- 
tages of  this  are  apparent,  affording,  as  it  does,  a  means  of  com- 
bining a  portion  of  the  available  means  of  a  number  of  individuals 
in  one  enterprise,  providing  the  power  of  supervision  of  the  gov- 
erning power,  and  definitely  fixing  tlie  liability  of  each  individual 
concerned,  which  in  the  case  of  a  private  banker  is  necessarily 
impracticable. 

Several  kinds  of  banking  corporations  exist  in  the  United 
States  at  present :  national  banks,  organized  under  federal  laws 
and  subject  to  visitation  by  officers  of  the  federal  govern- 
ment ;  state  banks  governed  by  laws  of  the  several  states  ;  savings 
banks  and  trust  ( or  loan )  companies,  also  chartered  by  state  author- 
ities. Respecting  the  banking  functions  of  the  national  and  state 
institutions,  no  practical  difference  exists  ;  the  former,  however, 
exercise  the  privilege  of  issuing  notes ;  savings  banks  in  the 
eastern  states  are  not  capitalized  corporations,  but  are  conducted 
by  trustees,  not  for  their  own  profit  but  for  the  benefit  of  the  de- 
positors ;  in  many  of  the  other  states  of  the  Union,  savings  banks 
are  stock  corporations  organized  for  profit  to  those  whose  capital 
is  invested  ;  trust  companies  are  similar  institutions,  taking  con- 
siderable sums  upon  deposit  for  periods  more  or  less  fixed. 

The  chief  elements  of  difference  may  be  briefly  stated  thus  : 
savings  banks  receive  small  sums  for  relatively  long  terms,  pay- 
ing fairly  high  rates  of  interest ;  trust  companies  receive  larger 
sums  for  shorter  terms,  at  lower  rates  ;  banks  receive  both  large 
and  small  sums  repayable  on  demand,  and  do  not  necessarily  pay 
interest.  Manifestly,  in  order  to  carry  out  their  engagements, 
banks  must  have  at  all  times  a  considerable  reserv^e  of  unemployed 
money  for  immediate  payments,  while  the  other  institutions 
require  but  a  small  fund  for  this  purjxjse. 

Let  us  now  -examine  the  effect  of  banking  upon  commerce 
and  industry.  Iwery  deix)sitor  receives  from  the  institution  some 
form  of  evidence  that  the  sums  are  held  for  him.  In  banks  these 
sums  are  subject  to  check,  /.  e,,  an  order  upon  the  bank  to  pay 
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out  the  money.  In  actual  practice,  it  should  be  remarked,  the 
class  of  clients  known  as  borrowers  usually  also  become  depositors, 
the  banks  placing  the  sum  borrowed  to  their  credit  subject  to 
check.  Assuming  now  that  A,  B  and  C  have  deposited  in  bank 
for  current  business  $200,000  ;  and  D,  E  and  F  have  borrowed 
from  the  bank  $100,000,  which  has  been  placed  to  their  credit  ; 
the  bank  has  thereby  increased  the  amount  subject  to  check  to 
$300,000.  Multiply'  this  instance  several  thousand  times,  and 
you  have  an  exhibit  of  what  is  taking  place  in  New  York  daily. 
Assume  now  that  the  individuals  designated  transact  business 
with  each  other,  the  payments  being  made  with  checks,  and  it  is 
readily  seen  that  thCvSe  paper  orders  take  the  place  of  the  actual 
money  and,  aside  from  being  more  convenient,  multiply  the  power 
of  money  many  times.  The  sums  are  si mpl}- transferred  from  one 
account  in  the  ledger  of  the  bank  to  the  other.  Applying  this  to 
a  considerable  number  of  banks,  it  will  be  seen  how  much  the 
evolution  of  the  system  has  added  to  the  forces  available  for  the 
extension  of  human  activity.  Sixty-five  institutions  in  New  York 
City  reported  on  Saturday  last  over  $574,000,000  of  deposits,  and 
of  actual  cash  less  than  $1 92,00c:), 000  ;  and  this  sum  of  money 
was  $48,000,000  in  excess  of  the  proportion  deemed  satisfactory 
for  the  reserve  purposes  above  mentioned. 

To  illustrate  the  banking  process  in  the  case  of  an  engineer- 
ing project,  contemplated,  for  example,  for  the  purpose  of  extend- 
ing the  operations  of  a  railway  :  the  officers  of  the  bank  would 
require  that  the  managers  of  the  railway  company  exhibit  the 
financial  condition  of  the  property,  its  probable  earning  power  and 
its  obligations.  The  great  utility  of  having  all  the  details  of  the 
business  of  the  enterprise  clearly  and  accurately  set  forth  in  a 
balance  sheet  drawn  up  from  the  accounts  of  the  company,  is 
obvious.  It  is  in  fact  impossible  to  exaggerate  the  importance  of 
such  an  exhibit  ;  for  the  que^stion  of  the  credit  of  a  corporation  is 
absolutely  dependent  upon  it — its  obligations  cannot  be  placed 
without  it ;  the  machinery  of  credit  cannot  work  properly  without 
the  accountant's  interv^ention  to  certify  that  the  borrower  is  sol- 
vent and  carrying  on  a  remunerative  enterprise. 

If  the  bank  finds  the  exhibit  satisfactor}^  the  company's  note 
is  discounted,  the  credit  is  given  and  the  sum  involved  is  inime- 
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diately  subject  to  check  ;  or,  as  is  frequently  the  case  w-ith  trust 
companies,  the  bonds  of  the  railway  corporation  are  taken  and 
credit  given  either  at  once  or  upon  their  sale,  which  the  trust 
company  undertakes  and  in  a  measure  guarantees. 

It  has  been  demonstrated  that  the  power  of  money  may  be 
further  multiplied  with  safety  through  the  issue  of  bank  notes — 
another  form  of  paper  representatives  of  money.  The  credit  of 
an  institution  having  been  established,  people  in  the  vicinity  are 
not  loth  to  take,  in  lieu  of  the  coin,  a  promise  of  the  bank  to  pay 
the  coin  upon  demand.  The  practice,  which  is  of  quite  ancient 
date,  has,  until  a  comparatively  recent  period,  been  permitted  to 
exist  without  restraint :  private  bankers,  as  well  as  incorporated 
institutions,  very  frequently  issued  large  amounts  of  such  prom- 
ises to  the  confiding  public  beyond  their  powers  to  redeem  them. 
The  gross  frauds  thus  perpetrated  led  to  the  legislative  control  of 
various  kinds,  under  which  the  amounts  of  notes  issuable  is 
limited  and  proper  provision  for  redemption  made  compulsory-. 
Thus  it  is  not  uncommon  to  find  a  requirement  that  the  note 
issues  shall  never  exceed  thrice  the  amount  of  actual  cash  in  hand. 
This  is  regarded  as  a  fairly  safe  reserve  to  provide  for  the  notes 
that  may  be  presented  at  any  one  time,  and  enables  the  bank  by 
the  use  of  its  credit  to  give  the  coin  held  for  the  purpose  a  three- 
fold power  in  the  commercial  world.  This  does  not,  however, 
obtain  in  the  United  vStates,  where  banks  which  might  otherwise 
avail  themselves  of  the  ])rivilegc  under  state  laws,  are  prevented 
by  a  high  tax  upon  issues  of  notes  (  lo  per  cent.)  imposed  by  the 
federal  government,  which  has  chartered  banks  of  issue  specially. 
But  these  latter  can  use  the  privilege  only  upon  deposit  of  govern- 
ment lK)nds,  which  are  held  by  the  Treasury  as  security  to  the 
note  holder  ;  the  banks  are  not  required  to  provide  more  than 
one  dollar  in  twenty  for  the  purpose  of  the  redemption  reserve, 
which  is  also  held  by  the  government. 

This  might  j^erliaps  be  made  a  little  clearer  by*  this  illustra- 
tion :  a  national  bank  in  this  city,  desiring  to  issue  $100,000  in 
circulating  notes  would  be  required  to  deposit  $110,000  in  govern- 
ment bonds  with  the  Treasury  Department  in  Washington. 
These  bonds  would  be  held  by  the  Treasurer  of  the  United  States 
in  trust  for  the  note  holders.      Should  that  bank  fail,  or  should 
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any  of  its  officers  run  away  with  its  money,  the  note  holders 
would  be  amply  protected — the  United  States  government  keep- 
ing the  deposited  bonds  in  Washington.  In  addition  to  that,  the 
bank  must  also  deposit  in  Washington  legal-tender  notes  to 
the  amount  of  $5,000  (/.  e,,  $1  in  every  $20)  for  the  purposes  of 
the  redemption  resen-e. 

Our  system  of  banking  varies,  therefore,  from  the  usual 
form  :  ours  are  banks  of  deposit  and  discount,  but  hardly  banks 
of  issue  in  the  proper  sense  :  moreover  the  systems  in  other  civil- 
ized countries  almost  invariably  provide  for  one  large  institution, 
to  which  is  given  the  issue  power.  Thus  the  bank  of  England 
is  the  chief  money  issuing  institution  in  Great  Britain  ;  it  is, 
however,  not  authorized  to  increase  the  volume  of  the  note-issues 
as  above  described  ;  for  beside  a  small  amount  emitted  upon  gov- 
ernment bonds,  its  notes  may  only  be  issued  upon  deposits  of 
coin  or  bullion  ;  thus  the  function  of  augmenting  the  power  of 
money  is  confined  to  its  deposit  and  discount  department  ;  and 
when  the  ratio  between  its  cash  and  the  amount  subject  to  check 
falls,  it  discourages  the  increase  of  loans  and  consequently  of  de- 
posits and  check-mone}',  by  raising  the  discount  or  loaning  rate. 
This  frequently  results  in  the  importation  of  money  from  places 
where  the  rates  are  lower,  affording  relief  to  trade  and  yielding 
a  profit  to  the  owner  of  such  money. 

The  Bank  of  France  on  the  other  hand  issues  notes  ver>' 
freely  within  a  limit  fixed  by  law  at  4,000,000,000  francs  ;  which 
sum  is  deemed  sufficient  for  all  needs  for  many  years  to  come. 
It  is  hence  a  much  more  useful  institution  than  the  one  in  Lon- 
don, combining,  as  it  does,  both  of  the  chief  functions  for  multi- 
plying credit  instruments ;  although  by  reasons  of  the  facility 
with  which  the  note  issuing  power  can  be  used,  the  check  sys- 
tem has  not  attained  a  high  state  of  development. 

The  American  system  lacks  a  great  regulative  institution 
such  as  exist  abroad  ;  the  forces  available  are  not  therefore 
utilized  as  much  as  they  might  be.  Nevertheless,  10,000  banks 
and  bankers  with  approximately  $600,000,000  of  cash,  supply  a 
present  banking  power  estimated  at  $6,700,000,000 ;  showing 
that  through  these  intermediaries  the  commercial  and  industrial 
enterprises  have  the  power  of   money  increased  in  this  respect 
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fully  elevenfold.  A  mach  ^eater  mnltiplkation  of  forces  is 
effected,  however,  by  the  system  of  dearing-hotises,  which  it  is 
profitable  to  examine  in  greater  detail. 

The  system  of  bank  clearings  now  in  vogue  in  all  the  princi- 
pal cities  in  this  cotmtry  is  an  example  of  how  a  small  amount  of 
money  may  be  made  to  settle  a  large  amount  of  business.  The 
work  of  the  New  York  Clearing  House  is  an  example  of  the 
economy.  The  records  of  that  institution  for  forty-three  years 
show  that  but  S4.65  per  Sioo  is  all  the  actual  cash  needed  to 
transact  the  business  of  the  New  York  banks. 

Let  me  give  you  a  brief  description  of  its  work — and  here  let 
me  say  that  it  would  afford  me  great  pleasure  to  have  any  or  all 
of  you  young  gentlemen  call  at  the  Clearing  House  and  see  the 
actual  workings  of  that  institution  on  any  business  day. 

Prior  to  the  establishment  of  the  Clearing  House,  banks 
were  obliged  to  present  the  checks  and  drafts  received  by  them 
on  deposit  directly  to  the  banks  fpr  payment — I  refer  to  checks 
on  banks  in  New  York  City.  At  that  time  there  were  over  fifty 
banks  in  New  York  and  some  fifteen  or  twenty  in  the  adjacent 
cities  of  Brooklyn  and  Jersey  City.  The  labor  of  ^'isiting  each 
of  the  banks  daily  and  collecting  the  cash  in  gold  or  currency 
called  for  by  the  checks  was  ver>'  great,  and  the  attendant  risk 
of  loss  by  robber\-  was  considerable.  It  was  a  daily  occurrence 
for  one  bank  to  have  many  thousands  of  dollars  more  against 
another  bank  than  that  bank  had  against  it,  and  in  turn  have 
many  thousands  of  dollars  less  against  another  bank.  The  con- 
stant adjustment  of  balances  and  the  necessar>'  transportation  of 
money  through  the  streets,  the  loss  of  time  and  the  expense  of 
the  work,  called  for  some  improvement  in  the  manner  of  trans- 
acting the  business. 

This  was  solved  by  the  establishment  of  a  central  place,  where 
each  tjank  in  the  association  could  be  represented  by  a  clerk 
authorized  to  receive  all  checks  chargeable  at  his  bank  and  at 
the  same  time,  with  the  help  of  an  assistant,  present  the  checks 
his  l>ank  had  against  every  other  bank  to  their  representatives. 
Thus  we  had  one,  in  place  of  fifty-six. 

Let  me  describe  the  process  of  clearing :  there  are  sixty- 
six  banks  who  are  now  members,  and  seventv-seven  non-members 
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whose  checks  are  cleared  by  member-banks.  Each  of  these  mem- 
bers is  furnished  with  a  desk  ;  the  desks  are  arranged  in  numer- 
ical order.  The  clerk  of  each  bank  takes  his  seat  at  his  desk  ; 
the  messenger  stands  in  front  of  the  desk  with  the  checks  of  his 
bank  arranged  in  separate  bundles,  one  for  each  bank.  At  the 
signal  each  messenger  advances  and  deposits  with  the  clerk  at 
each  desk  the  bundle  of  checks  for  that  bank.  The  tour  of  the 
room  is  made  in  ten  minutes  ;  when  the  messenger  reaches  his 
own  desk,  after  making  the  tour,  the  packages  of  checks  which 
have  been  received  by  the  clerk  of  his  bank  are  awaiting  him. 
These  he  places  in  his  now  empty  box  and  returns  to  his  own 
bank.  Thus,  in  less  than  one-half  hour  two  men  have  presented 
for  payment  all  the  checks  which  their  bank  held  against  one 
hundred  and  forty- two  other  banks, — sixty-six  members  and 
seventy-seven  non-members, — and  received  all  the  checks  pre- 
sented against  their  bank  bj-  all  the  others. 

Under  the  old  plan  it  would  have  required  the  services  of  at 
least  ten  men  for  one  entire  day  to  do  the  work  of  presenting 
checks  for  payment  received  bj'  one  of  our  banks  in  one  day's 
business.  This  represents  the  saving  of  time  now,  as  well  as  to 
the  use  of  a  small  percentage  of  money  to  the  amount  of  checks 
brought  to  make  the  payments  or  settle  resulting  balances.  Take 
the  case  of  bank  A  as  an  illustration  :  we  will  suppose  that 
bank  A  takes  to  the  clearing  house  checks  drawn  on  other  banks 
amounting  to  $1,250,000  ;  for  this  amount  that  bank  is  credited 
on  the  books  of  the  clearing  house  :  after  the  delivery  of  pack- 
ages has  been  finished  and  the  clerk  of  bank  A  has  made  a  list  of 
the  amounts  the  other  banks  have  presented  against  his  bank 
and  footed  them  up,  he  finds  that  amount  to  be  $i,2(X).ooo; 
the  result  showing  that  bank  A  is  credit  $50,00^3.  Why  ?  Be- 
cause the  amount  of  the  checks  that  that  bank  had  against  all 
other  banks  exceeds  the  amount  all  the  other  l)anks  had  against 
it  to  the  amount  of  $50,000  ;  so  that  the  condition  of  each  bank 
is  soon  shown  for  that  day.  Ivacli  of  the  sixty-six  members  will 
be  debit  or  credit,  as  will  be  shown  by  the  differences  between  the 
total  amount  of  the  checks  brought  and  received  by  each.  The 
balance  sheet  of  the  clearing  house  of  the  day  will  show 
which  is  debit  and  which  is  credit.      The  total  of  the  amount 
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of  checks  brought  to  the  clearing  house  will,  of  course,  be  the 
total  of  the  amount  taken  away ;  as  of  course  the  total  of  the 
debit  balance  will  equal  the  total  of  the  credits. 

Now,  as  to  the  final  settlement  of  these  balances  :  the  debit 
banks, — or  those  who  brought  less  than  they  received  in  checks, — 
must  pay  the  difference  to  the  clearing  house  in  actual  cash  by  a 
certain  hour.  After  the  debit  banks  have  paid  the  amount  owed 
by  them,  the  credit  banks  are  paid  the  amount  due  them  caused 
by  their  having  brought  more  to  the  clearing  house  than  they  re- 
ceived in  checks. 

In  this  description  of  detail,  I  may  have  caused  you  to  lose 
sight  for  the  moment  of  the  principle  of  economy  in  the  use  of 
money,  as  well  as  the  saving  of  time,  that  makes  the  clearing 
house  s\-stem  the  useful  and  important  aid  that  it  is  to  the  bank- 
ing and  business  community. 

The  exchanges  at  the  New  York  Clearing  House  average  at 
the  present  time  $90,000,000  per  day.  Were  it  not  for  this  sys- 
tem, this,  or  most  of  this,  large  sum  would  have  to  change  hands 
daily  with  the  attendant  risk  of  loss.  Now  we  find  that  less  than 
five  per  cent,  of  actual  cash  is  needed  to  settle  the  balances  re- 
sulting from  the  exchange. 

You  will  observe  that  the  bank  is  either  debtor  or  creditor  of 
the  clearing  house  and  not  to  the  individual  banks  (or  members^ 
as  they  are  called);  consequently  they  make  one  settlement  in- 
stead of  one  hundred  and  forty- two. 

Bank  clearing-houses  have  proved  so  useful  to  the  banks  and 
business  men  that  there  are  now  seventy-two  of  them  in  o|>era- 
tion  in  the  United  States,  all  working  upon  the  same  plan  as  the 
Clearing  House  in  New  York  City. 

Thanking  you  for  your  attention,  permit  me  to  say  in  con- 
clusion that  in  this  lecture  I  have  been  able  to  give  only  the  out- 
line or  a  mere  sketch  of  money  and  banking  and  their  relation  to 
business.  As  all  business  and  professional  work  is  largely  de- 
pendent upon  the  hankers  for  success,  let  me  urge  upon  you 
the  necessity  of  acquiring  a  knowledge  of  the  ordinary  details,  at 
least,  of  this  important  help  to  your  future  growth  in  your  pro- 
fession. It  is  an  old  and  time-worn  saying  that  **  Knowledge  is 
Power."     He  that  would  have  power  must  work  and  deser\'e  it. 


**  MODERN  EDUCATION-DOES  IT  EDUCATE   IN 

THE  BROADEST  AND   MOST  LIBERAL 

SENSE  OF  THE  TERM." 

A  series  of  articles  on  the  above  subject  is  now  in  progress 
in  the  Cosmopolitan  as  announced  in  the  April  Indicator.  The 
June  number  of  the  magazine  contained  President  Morton*  s  ar- 
ticle in  which  he  pointed  out  that  until  a  comparatively  recent 
period  the  classic  languages  and  literature,  together  with  a  cer- 
tain amount  of  mathematics  and  philosophy,  were  the  first  sub- 
jects to  be  **  reduced  to  such  a  systematic  organization  as  to  be 
fit  exercises  for  training  the  faculties  and  developing  the  judg- 
ment," but  that  at  the  present  time  there  is  no  reason  why  the 
modem  languages  and  the  sciences  may  not  be  so  systematically 
taught  as  to  produce  a  mental  training  of  equal  value,  especially 
to  those  whose  **  minds,  often  unusually  gifted  in  other  directions, 
lack  what  might  be  called  the  power  of  word-memory,  and  to 
which,  therefore,  linguistic  studies  present  special  difficulties." 

The  ethical  influence  of  education  was  treated  much  to  the 
advantage  of  a  *  *  liberal  technical  ' '  training.  President  Morton 
deplored  the  modern  tendency  towards  "  trickery  and  juggling 
w^th  words  in  absolute  disregard  of  facts,  and  the  disposition  to 
build  upon  inequitable  technicalities  in  defiance  of  the  most  mani- 
fest principles  of  right  and  wrong,"  and  pointed  out  that  this 
disposition  was  fostered  by  the  ' '  plausibilities,  sophistries  and 
self-delusions  which  so  insidiously  be.set  the  pursuit  of  meta- 
physics, dialetics  and  rhetoric,"  in  marked  contrast  to  the  '*  sin-, 
cerity  of  purpose  and  the  intellectual  honesty  which  are  bred 
in  the  laboratories  of  chemi.stry  and  physics — where  the  student 
would  scarcely  know  how  to  defend  a  thesis  which  he  did  not 
himself  believe  ;  where  the  only  success  he  has  hoped  for  has  been 
to  be  right,  the  only  failure  he  has  had  to  fear  was  to  be  wrong, 
and  where,  to  be  brilliant  in  error  only  heightened  the  failure, 
making  it  the  more  conspicuous  and  ludicrous.  How  wholesome 
to  the  mind  and  heart  of  the  pupil  is  such  a  regimen  !  "* 


♦  From  an  article  contributed  by  the  late  President  Walker  of  the  Massachusetts  Insti- 
tute of  Technology  to  the  Educat ional  Kevieiv,  October,  1891. 
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President  Morton  also  treated  of  the  policies  pnnmed  by 
manv  of  tbe  tecbnical  schools  that  have  come  into  existence  in 
recent  years  and  declared  that  the  most  successful  educator  is  the 
one  who  does  "  not  hasten  to  meet  the  demands  of  the  present 
by  turning  out  the  article  most  desired,  irrespective  of  its  intrin- 
sic value  and  enduring  qualities,  but  the  one  who  labors  to  pro- 
duce the  best  possible  product,  trusting  to  the  future  to  vindicate 
and  crown  his  work. ' '  He  also  said  that  *  *  our  entire  systems 
have  been  and  are  now  in  the  direct  line  of  evolutionary  develop- 
ment and  that  the  development  has  been  and  is  proceeding  at  a 
rapid  rate  and  in  a  true,  because  natural,  direction/* 

Home  influence  as  a  factor  in  liberal  education  was  considered. 
In  conclusion,  the  *  *  eduaition  of  the  educators  while  they  are  teach- 
ing ' '  was  strongly  advocated  especially  for  the  teacher  of  the 
arts  and  sciences  who  should  lose  no  opportunity  to  act  as  inves- 
tigators, and  to  keep  themselves,  by  personal  obser\^ation.  in 
touch  wnth  the  contemporar\'  development  of  their  subjects." 


A  LECTURE  ON  INDUCTANCE. 

BY  DR.  WILLIAM  E.  GEVER. 
ABSTRACT    BY    ALB.    F.    GANZ,  M.  E. 

On  the  evening  of  May  25th  Dr.  \Vm.  E.  Geyer  delivered  a 
lecture  on  '*  Inductance  '  before  the  Brooklyn  Institute  of  Arts 
and  Sciences.  The  lecture  was  illustrated  bv  numerous  experi- 
ments in  which  the  doctor  was  assisted  by  Alb.  F.  Ganz.  M.  E., 
and  by  Mr.  Fred  Ophuls.  Various  appliances  of  the  electrical 
department,  including  the  large  electro-magnet  and  the  high 
frequency  alternator,  were  taken  to  Brooklyn  for  the  occasion. 

By  means  of  the  large  magnet,  which  has  a  time-constant  of 
several  seconds,  the  lag  of  current  behind  the  E.  M.  F.  could  be 
directly  illustrated.  For  this  purpose  lamj>s  connected  in  series 
'with  the  magnet  sensed  as  an  ammeter,  while  a  lamp  placed  in 
shunt  with  the  supply  circuit  sen-ed  as  a  voltmeter.  The  cur- 
rent was  taken  from  the  Edison  lighting  system. 

Upon  closing  the  circuit  the  voltmeter  lamp  reached  full 
brilliancy  practically  at  once,  while  the  ammeter  lamps  required 
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several  seconds,  showing  that  although  the  supply  voltage  was 
present  at  full  value  the  current  in  the  inductive  circuit  was  de- 
layed. When  the  circuit  was  interrupted  rapidly  enough  by 
means  of  a  switch,  the  ammeter  lamps  would  not  light  at  all, 
while  the  voltmeter  lamp  remained  incandescent  ;  the  pressure  in 
this  case  was  not  left  on  long  enough  at  any  time  to  allow  the 
current  to  reach  sufficient  strength  to  show  in  the  lamps.  A 
lamp  was  then  connected  directly  across  the  tenninals  of  the 
magnet :  owing  to  the  extremel}'  low  resistance  of  the  magnet  it 
did  not  light  while  the  current  was  flowing  through  the  mag^iet. 
When  this  current  was  interrupted,  however,  the  lamp  lit  up 
brilliantly  for  a  moment,  showing  that  the  current  in  the  magnet 
kept  on  flowing  after  the  pressure  supply  had  been  removed. 

A  novel  experiment  was  the  following  :  Two  similar  coils 
of  insulated  wire,  wound  for  maximum  inductance,  were  sus- 
pended freely  from  the  ceiling  in  a  manner  allowing  them  to  rest 
freely  against  one  another.  When  an  alternating  current  was 
passed  through  the  coils  they  would  either  attract  or  repel,  de- 
pending upon  their  relative  positions.  If,  while  in  position  for 
repulsion,  the  current  was  started,  they  would  fly  apart,  turn 
around  into  position  for  attraction  and  cling  together,  extin- 
guishing at  the  .same  time  a  lamp  in  circuit  with  the  coils.  This 
is  a  direct  illustration  of  the  law  that  '  *  Every  circuit  tends  to  so 
arrange  itself  as  to  make  the  inductance  a  maximum." 

Numerous  other  experiments,  together  with  the  clear  ex- 
planations given  by  the  doctor,  rendered  the  lecture  entertaining 
as  well  as  instructive,  which  was  evidently  appreciated  by  his 
audience. 


COMMEKCEMENT  WEEK. 

BACCAf.Ar  S  RATE    SERMOX. 

The  exercises  of  Commencement  Week  began  auspiciously 
with  the  ?>accalanreate  -^rmon  which  wa.s  eloquently  delivered  by 
the  kev.  rVeorjfe  Clarke  Houghton.  D.  D..  in  the  Trinity  Pro 
testant  K-piscopal  Church.  Hohoken.  to  an  unusually  larj^e  per- 
centaj(e  of  the  j^radnatinpf  class  on  Sunday,  June  r^th.  Dr. 
Hotijfhton  chr>se  for  his  text :  *  Let  even,-  man  abide  in  the  same 
calling  wherein  he  was  called,  "  from  I  Corinthians  \-ii.  20.  He 
said,  in  part : 

'  *  There  is  in  evidence  no  example  of  the  orij^nal  perfect  cre- 
ation of  humanity.  Whatever  ignorance  and  culture  have  left  of 
their  rmslaught  the  nether  world  has  tried  to  eliminate.  Yet  the 
fraj(mtnts  show  what  it  must  have  been  in  all  the  beaut>'  and 
pf>wer  of  its  j)rinial  state  and  its  possibilities  now  under  grace. 
Yet  in  tncntal  and  moral  faculties  one  finds  manhood  endowed 
with  a  generous  and  munificent  series  of  ornaments  and  I  ask 
yoti.  my  young  friends,  as  you  stand  with  your  feet  upon  the 
threshold  of  life,  what  do  you  propose  to  make  of  these  di\ine 
gifts?     Which  way  do  your  thoughts  set  ? 

'  *  You  can  brace  yourself  against  those  influences  which  would 
direct  your  aims  and  ambitions  to  the  highest  plane  of  human  life, 
but  let  nic  tell  you,  that  act  will  recoil  upon  your  after  life.  Do 
not  for  a  moment  sup|K)se  that  such  a  bracing  is  courage.  Be  in- 
s])ircrl  by  faith  -faith  in  the  Supreme  Benefactor  of  mankind 
from  whom  you  have  received  such  gifts  ;  faith  in  the  integrity' of 
your  piiriM»se  ;  faith  in  yrmrself.  And  to  faith  add  virtue,  good 
judgment  and  tem])erance  and  ])atience  in  bearing  well  the  disap- 
])ointnients  and  failures  of  life.  The  precepts  of  the  Christian 
religion  .ire  the  golden  prece])tsof  the  secular  life.  Chri.st.  by  his 
workinj;  life,  raised  the  whole  level  of  man's  working  life  to  the 
])lane  of  the  Christian  life,  livery  hour  of  honorable  toil  in 
secular  ])nrsuits  is  a  storage  for  the  highest  Christian  life. 

"In  tile  world  you  will  meet  with  an  army  of  those  whose  rule 
is  that  every  man  should  do  what  is  right  in  his  own  eyes.  And 
yet  the  '  wisest  man  '  said  that  '  the  way  of  the  fool  is  right  iu  his 
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own  eyes.'  Wadsworth's  advice  was  *  to  take  the  highest  for  a 
model.'  Not  notoriety,  nor  attainment  of  wealth,  nor  applause. 
They  are  not  *  success. '  But  self-restraint  is  success.  Self- 
restrained  men  are  God-fearing  men,  and  no  man  whose  life  has 
been  a  success  has  been  a  Godless  man.  All  we  have  is  but  bor- 
rowed from  God,  and  to  Him  we  must  account  for  their  use  or 
failure.     Lift  all  your  planning  to  that  level." 

CREMATION  OF   CALCUU'S. 

The  cremation  of  calculus  occurred  with  the  usual  pomp  and 
ceremony  Monday  night.  The  parade  of  students  grotesquely 
costumed  and  led  by  Prof.  McDermott's  band,  started  from  the 
Institute  at  8.15  p.  m.  and  marched  through  the  principal 
streets  of  the  town,  much  to  the  amusement  of  the  populace  who 
turned  out  in  large  number  to  witness  the  queer  antics  of  such 
apathetic  mortals  as  could  revel  in  the  presence  of  a  sombre  coffin 
and  cabalistic  banners. 

The  procession  returned  to  the  campus  where  the  funeral  pyre 
of  calculus  was  burning  fiercely.  A  hasty  trial  was  given  this 
troublesome  spirit  who  was  prosecuted  by  G.  W.  Martin  and  de- 
fended by  R.  P.  Jennings.  Judge  J.  R.  Westerfield  decided, 
without  hesitation,  that  calculus  was  guilty  and  his  body  was  im- 
mediately consigned  to  the  flames  which  enveloped  him,  while  the 
joyous  sophomores  danced  about  the  scene  uttering  demoniacal 
yells  and  singing  college  songs. 

PRESIDENT   AND   MRS.  MORTON'S    RECEPTION. 

The  most  welcome  reception,  tendered  each  year  by  President 
and  Mrs.  Morton  to  the  FacultN- ,  Alumni  and  Graduating  Class 
was  held  on  Tuesday  afteniooir  from  four  to  seven.  Notwith- 
standing the  threatening  weather  a  large  number  were  present 
to  exchange  greetings  with  their  very  amiable  host  and  hostess 
and  with  each  other.  The  sultry  weather  was  forgotten  by  the 
guests,  who  roamed  at  will  through  the  spacious  parlors  laden 
with  the  fragrance  of  sweet  flowers,  and  on  the  large  veranda,  en- 
joying at  the  same  time  a  most  tempting  and  refreshing  colla- 
tion, and  the  company  of  friends  who  formed  in  ever  changing 
groups. 
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REUNION   OF  THE   CLASS  OF    *88. 

The  triennial  dinner  of  the  class  of  '88  was  held  at  Meyers 
Hotel,  corner  Third  and  Hudson  Streets,  Hoboken,  on  Tuesday 
evening,  June  15th,  and  proved  to  be  a  very  pleasant  event.  Mr. 
Paul  Doty  presided  and  Prof.  Riesenberger  was  the  guest  of 
honor.  Those  in  attendance,  in  addition,  were  Richard  Beyer, 
N.  St.  George  Campbell,  Edward  Ducommun,  John  V.  L.  Pier- 
son,  William  B.  Yereauce,  and  last  and  smallest  but  the  most 
notable,  the  8-year-old  sou  of  Mr.  Yereance,  who  has  the  honor 
of  being  the  first  child  boni  to  a  member  of  the  class  of  '88,  for 
which  he  has  received  a  class  prize,  a  handsome  silver  cup.  He 
is  known  as  the  '*  prize-boy  "  or  the  **  class-boy. " 

Regrets  from  a  number  of  class-mates  were  read,  among 
which  was  one  from  Alten  S.  Miller,  who  has  been  confined  to 
his  home  with  malaria. 

Everybody  was  in  a  reminiscent  mood  and  related  stories  and 
humorous  tales  of  Institute  life  as  well  as  giving  narratives  of  ex- 
periences enjoyed  since  graduating  from  the  Institute.  It  was 
decided  to  make  more  elaborate  pieparations  for  the  tenth  ainii- 
versary  dinner  next  year. 

Resolutions  were  passed  extending  the  appreciation  of  the 
class  for  the  services  of  Professor  Mayer  and  also  their  sympathj- 
for  him  in  his  present  illness. 

The  members  adjourned  about  8.45  p.  m.  to  attend  the  meet- 
ing of  the  Alumni  Association. 

AJ.UMINI    MEETING. 

The  annual  meeting  of  the  Alumni  Association  was  held  in 
the  hall  of  the  Stevens  School,  on  Tuesday  evening,  June  15th. 
A  full  account  of  this  meeting  will  be  found  elsewhere  in  this  issue. 

CLAvSS  DAY  EXERCISES  AND  RECEPTION  BY  MRS.  STEVENS. 

After  a  lapse  of  two  years,  the  Class  Day  Exercises  which  to- 
gether with  Mrs.  Stevens'  reception  form  one  of  the  most  delight- 
ful events  of  Commencement  Week,  were  most  successfully  re- 
su.ned  by  the  Class  of  '97.  The  exercises  w-ere  held  on  the  beau- 
tiful grounds  at  Castle  Point,  Wednesday  afternoon,  and  a  very 
large  assemblage  was  present  to  enjoy  the  occasion.  On  the 
grassy  lawn,  just  to  the  south  of  the  old  castl^,  a  small  platform 
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had  been  erected  and  about  it,  chairs  had  been  arranged  in  a  semi- 
circle, forming  a  sort  of  open-air  amphitheatre.  The  scene  was 
an  indescribably  pretty  one,  the  bright  colors  of  the  gowns  worn 
by  the  ladies  contrasting  with  the  natural  beauties  of  the  place, 
forming  a  picture  that  was  indeed  pleasing  to  the  eye. 

Mrs.  Richard  Stevens,  who  afterwards  entertained  the  gradu- 
ates and  their  friends,  looked  after  the  comfort  of  all  and  made 
an  ideal  hostess.  Shortly  before  four  o'clock  the  graduates,  who 
had  gathered  on  the  other  side  of  the  castle,  came  into  view, 
marching  two  al^reast.  They  first  gave  an  intimation  of  their 
approach  by  a  series  of  college  and  class  yells. 

When  the  students  had  arranged  themselves  in  recumbent 
attitudes  in  a  semi-circle  alx)Ut  the  platform,  the  class  was  called 
to  order  by  Mr.  Walter  Kidde,  who  made  a  brief  address  of  wel- 
come. Mr.  Henry  Samuel  Morton  then  called  the  roll  according 
to  the  7toms  dc  plume  by  which  the  lx)ys  knew  each  other. 

The  reading  of  the  class  history  was  next  in  order,  that  duty 
having  been  intrusted  to  Mr.  O.  M.  Kelly,  who  accredited  him- 
self splendidly  with  a  witty  effusion  of  prose  which  gave  way 
later  to  a  jxjetic  strain  of  doggerel  verse  in  which  his  classmates 
were  hit  often  and  hard. 

The  vocalists  of  the  class  then  grouped  themselves  and  sang  a 
parody  on  *'  The  Soldier's  Farewell,"  which  was  addressed  princi- 
pally to  the  Faculty. 

Mr.  W.  D.  Ennis  arose  to  prophesy  the  future  of  his  class- 
mates, which  he  did  in  a  novel  and  eloquent  manner  l)y  general- 
izing rather  than  by  prophesying  for  each  member  in  turn. 

A  very  humorous  topical  duo  was  sung  by  Mr.  G.  D.  Will- 
iamson and  Mr.  John  Munby,  and  was  enjoyed  immensely  by  the 
audience. 

The  presentations  were  made  by  Mr.  George  P.  Richardson, 
who,  by  his  inimitable  and  assumed  autocratic  manner,  placed 
many  of  his  classmates  in  hinnorous  and  somewhat  embarrassing 
positions,  which  were  greatly  enjoyed  by  a  merciless  audience. 
Every  member  of  the  class  was  remembered  and  many  of  the 
gifts  were  exceedingly  unique. 

The  exercises  were  concluded  by  the  Stevens  song,  **  Me- 
chanical Engineer,"  in  which  the  entire  class  took  part. 
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After  the  exercises  all  were  invited  into  the  castle,  where 
refreshments  were  served.  The  guests  were  received  by  Mrs. 
Stevens,  whose  kind  hospitality  in  throwing  open  the  historic 
grounds  and  the  magnificent  home,  was  thoroughly  appreciated 
and  enjoyed. 

COMMKNCEMENT  BXBRCISBS. 

The  Commencement  exercises  were  held  in  the  Lyric  Theatre, 
Hoboken,  Thursday  evening,  June  17th, .before  one  of  the  largest 
audiences  that  have  ever  graced  a  similar  occasion. 

Promptly  at  8.15  o'clock  the  orchestra  began  the  overture 
and  the  Faculty  and  guests  marched  in  two's  upon  the  stage, 
followed  by  the  members  of  the  graduating  class,  similarly 
arranged,  from  the  opposite  side. 

The  exercises  were  opened  with  prayer  by  Rev.  Archdeacon 
Jenvey,  who  invoked  the  Father  to  bestow  upon  the  young  men 
about  to  go  out  into  the  battle  of  life,  wisdom  and  strong  moral 
character,  imbued  with  divine  will. 

President  Morton  then  arose  and  delivered  the  introductory 
remarks  in  a  happy  strain.     He  said  : 

Ladies  and  Gentlemen  : 

As  I  rise  to  address  you  to-day,  I  am  naturally  and  forcibly 
reminded  of  a  like  occasion  a  year  since  when,  under  similar  cir- 
cumstances, I  introduced  the  ceremonies  at  our  last  Commence- 
ment. 

Then,  as  I  remember,  the  prominent  idea  in  all  minds  was  the 
near  approach  of  our  Twenty-fifth  Anniversary,  or  Silver  Wed- 
ding, which  we  were  arranging  to  celebrate  ;  now  this  is  passed, 
and  we  can  only  look  back  upon  it,  while  we  look  forward  to 
our  Golden  Wedding  as  the  next  Anniversary  for  which  we  must 
make  adequate  preparation. 

In  this  combined  looking  backward  and  looking  forward 
there  is  a  vast  amount  of  pleasure  and  encouragement  ;  pleasure 
in  the  contemplation  of  what  we  have  done,  and  encouragment 
as  to  the  even  greater  things  which  we  may  naturally  expect  to 
accomplish  in  the  future,  with  the  accumulation  of  experience 
and  increase  in  facilities  which  we  now  possess. 

Looking  backward  we  see  how  from  a  teaching  force  of  eight 
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in  our  Facility  we  now  have  eighteen,  while  we  have  added  to  our 
material  appliances  well-equipped  work-shops  and  foundries,  an 
entire  department  of  Applied  Electricity,  with  dynamos,  motors 
and  all  sorts  of  electrical  instruments,  and  a  course  of  Experi- 
mental Mechanics  involving  the  practical  running  of  prime 
motors  of  all  sorts  and  measurements  of  power  and  efficiency. 

Turning  again  to  our  '*  output,"  we  find  a  change  from  a 
first  graduating  class  of  one  to  the  present  class  of  sixty-one. 

All  this,  moreover,  has  been  reached,  not  by  the  application 
of  exterior  force,  not  by  great  or  frequent  additions  to  our  origi- 
nal moderate  endowment,  but  substantially  by  the  natural 
growth  and  development  of  an  interior  vital  principle. 

The  Institute  may  be  compared  to  a  young  apple  tree,  of 
good  stock  and  strong  vitality,  which,  l^eing  well  located,  draws 
from  its  environment  what  is  necessary  for  its  growth  and  fruit- 
age. At  first  it  was  a  mere  sapling,  and  on  its  first  year  of  bear- 
ing its  crop  was  one  apple.  But  that  one  was  a  good  one,  and  ever 
since  the  harvest  has  increased  until  now  the  yield  is  enough  to 
fill  many  baskets.  (Pointing  to  the  graduating  class  and  the 
several  baskets  full  of  diplomas  awaiting  delivery. ) 

I  think  I  may  say  also,  that  good  as  were  the  early  crops, 
the  later  have  improved  in  individual  size  and  flavor,  and 
since  the  early  ones  are  now  at  the  head  of  large  establish- 
ments, or  in  prominent  professional  practice,  we  may  well  hope 
that  long  before  the  next  twenty-five  years  have  glided  away  each 
one  of  those  who  graduate  this  evening  will  have  achieved  at 
least  as  great  success. 

As  some  of  you  may  know,  I  have  been  recently  attending 
the  commencements  of  two  of  our  great  universities  on  my  own 
account  (An  allusion  on  the  part  of  the  speaker  to  his  having, 
within  the  previous  few  days,  received  the  honorary  degree  of 
Sc.D.  from  the  University  of  Pennsylvania  and  of  LL.D  from 
the  Princeton  University. — Editor.),  and  I  am  pleased  to  say 
that,  without  disparaging  in  any  way  the  quality  of  the  vast 
classes  which  these  institutions  are  graduating,  I  have  felt  more 
than  ever  proud  of  that  of  our  own.  We  do  not  have  such  a 
variety  of  fruit,  medical,  classical,  theological,  dental,  artistic, 
mining,  metallurgical,  etc.,  etc.,  as  I  have  seen  elsewhere,  but  if 
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ours  are  all  of  one  sort,  they  are  like^inse  one  and  all  specimens 
of  that  sort  worthy  of  carrying  off  the  prizes  at  agricultural  or 
other  exhibitions,  and,  indeed,  well  equipped  to  win  prizes  in  the 
great  race  and  contests  of  life. 

Indeed,  it  seems  to  me  that  a  looking  back  upon  the  pro- 
gress the  Institute  has  made  in  the  past  may  fairly  encourage  us 
in  a  looking  forward  with  brightest  hopes  as  to  the  greater  re- 
sults to  be  accomplished  in  the  future. 

Not  only  may  we  count  upon  good  results  in  the  near  future, 
but,  lr>oking  ahead  still  further,  we  may  imagine  a  **  manifest 
destiny  "  for  the  Institute  on  the  general  lines  of  that  suggested 
for  the  United  States  at  a  dinner  held  at  Paris,  among  the  Ameri- 
can residents  thirty  odd  years  ago  during  the  war  of  secession : 

The  first  toast  proposed  was  as  follows : 

**  To  the  United  States  bounded  on  the  north  bv  British 
America,  on  the  south  by  Mexico,  on  the  east  by  the  Atlantic 
and  on  the  west  bv  the  Pacific  Ocean.'' 

This  having  been  duly  received  with  enthusiastic  cheers,  an- 
other gentleman  rose  and  said.      **  The  speaker  who  has  just  ad- 
dressed you  has,  it  seems  to  me,  failed  to  take  into  account  the 
manifest  destiny  of  our  great  and  growing  countr>'.  and  having 
this    manifest   destiny    in    view  I  would  propose — *  The  United 
States  lK)iinded  on  the  north  bv  the  North   Pole,  on  the  south  bv 
the  South  P(^le,  on  the  east  by  the  rising  and  on  the  west  by  the 
setting  sun. '     Still  nir^re  enthusiastic  cheers  saluted  this  announce- 
ment, but  when  they  subsided,  a  gentleman  of  solemn  and  sober" 
crjuntenance  from  the  far  west  arose  and  said.    ' '  Fellow  Citizens,  if" 
we  arc  to  take  into  account  the  Manifest  Destiny  of  our  beloved 
country,  tlien  I  for  one  must  decline  to  accept  the  narrow  limits 
indicated  by  the  gentleman  who  has  just  taken  his  seat.       I  pro- 
pose— *  The  United  States,  bounded  on  the  north  by  the  Aurora 
Boreal  is,  on  the  south  by  the  procession  of  the  Equinoxes,  on  thr 
east  by  Prinueval  Chaos  and  on  the  west  by  the  Day  of  Judg- 
ment." 

The  orchestra  tlien  rendered  several  selections  from  *  *  Prince 
Ananias,''  after  which  the  salutatorv  address  was  delivered  bv 
H.  Donald  Tiemann,  as  follows : 
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Mr.  President,  Members  of  the  Stevens  Institute,  and  Friends : 

As  the  stars  shine  out  one  by  one  in  the  darkening  sky,  ever 
glowing  with  the  same  brightness,  while  the  objects  so  plainly 
seen  hy  day  grow  dim  and  disappear  ;  so  are  there  events  in  the 
experiences  of  every  person  which  all  through  life  stand  out  ever 
clear  and  distinct  upon  the  fading  scenes  of  memory. 

Such  a  star  will  the  events  of  to-night  become  to  every  mem- 
ber of  our  class,  the  class  of  ninety-seven.  Its  brightness,  how- 
ever, will  not  be  alike  to  all,  for  with  some,  other  interests  will 
outshine  it,  while  with  others,  who  have  long  looked  forward  to  the 
time  when  it  should  rise  upon  their  vision,  its  light  will  not  be 
that  of  a  lesser  magnitude. 

It  is  this  event  in  our  lives  that  you,  friends  and  instructors, 
are  helping  to  make  one  of  great  happiness  by  honoring  us  with 
your  presence  here  to-night  ;  and  I,  speaking  for  the  class  of 
ninetv-seven,  thank  vou  for  the  kind  interest  vou  have  thus 
shown,  and  extend  to  you  a  cordial  welcome. 

Looking  back  upon  the  rough  and  winding  path  by  which  we 
have  ascended  to  this  present  vantage-point,  things  stand  out  in 
a  new  and  a  clearer  light.  We  can  better  now  appreciate  the 
pains  and  the  care  taken  by  those  who  have  guided  us  on  our 
way.  In  behalf  of  the  class,  I  thank  them,  and  congratulate 
the  future  classes  which  shall  come  under  their  care.  One  of 
their  number,  our  honored  and  beloved  Professor  of  Physics,  has 
been  obliged,  through  illness,  to  leave  their  ranks  for  a  time. 
We  rejoice  that  we  have  been  permitted  the  privilege  of  his  guid- 
ance, and  sincerely  hope  that  those  who,  in  the  future,  shall  climb 
these  steps,  may  not  be  compelled  to  do  so  apart  from  his  presence, 
for  we  know  how  great  a  loss  that  would  be — a  loss  that  no  one 
can  replace.  To  him  we  extend  our  best  wishes  for  his  speedy 
and  complete  recovery. 

Will  you  think  it  egotistical  if  I  dwell  here  a  moment  upon 
our  class.  In  '93  we  entered  the  Institute  with  86  members,  71 
per  cent,  of  whom  await  their  diplomas  to-night,  and  although 
we  fall  just  short  of  the  largest  number  ever  graduated  from 
the  Institute,  we  have  the  satisfaction  of  knowing  that  the 
previous  class  graduated  but  58  per  cent,  of  their  original 
number. 
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*'  A  rolling  stone  gathers  no  moss  "  is  an  old  saying,  and — 
well,  we  haven't  been  gathering  much  moss  in  the  past  four  years ; 
bnt  the  stone  must  keep  on  rolling,  and  we  must  keep  on  going ; 
and  is  it  not  our  duty  to  our  Alma  Mater  to  do  as  much  and  be  as 
great  as  we  are  able,  that  those  who  see  our  success  may  say. 
This  is  a  Stevens  man  I  But  there  is  a  duty  we  owe,  more  sacred 
than  this.  Base  indeed  is  the  man  who  does  not  feel  his  obliga- 
tion to  ^  a  man,  if  not  for  himself,  at  least  for  the  sake  of  his 
friends,  and  his  father  and  mother. 

Over  the  great  central  arch  of  the  Peristyle,  the  entrance  to 
the  Court  of  Honor  and  the  Dream  City,  were  inscribed  these 
words,  *  *  y^t  shall  kfurw  the  truth  and  the  truth  shall  make  you  free, ' ' 
A  splendid  place  for  such  a  saying, — at  the  gateway  to  the 
greatest  monument  of  the  learning  and  achievements  of  the  whole 
world.  But  there  is  a  better  place  still  to  inscribe  these  words : 
on  the  gateway  to  the  heart.  During  these  four  years  we  have 
been  learning  to  seek  after  the  truth.  But  what  is  truth  ?  The 
same  who  spake  these  words,  crowning  the  entrance  to  the 
World's  Fair,  also  said,  *'  I  am  the  way,  the  truth,  and  the 
life.'*  There  is  something  higher,  something  nobler  for  us  to 
strive  after  than  wealth  or  fame  or  honor,  for  those  who  seek 
only  these  things  become  slaves  to  them  and  know  not  the 
Truth  ;  but  they  who  find  this  Life  are  free. 

The  question  comes  to  each  one  of  us  now.  how  shall  I  obtain 
success  in  life  ?  Let  us  look  to  the  Great  Teacher  and  learn  of 
him.  •*  Seek  ye  first  the  Kingdom  of  God  and  his  righteous- 
ness, and  all  these  things  shall  be  added  unto  you.*'  And  just 
in  so  far  as  I  live  up  to  this  command,  so  far  will  my  life  be  a 
success  ;  and  no  life,  however  humble  or  however  great  that 
makes  this  teaching  its  purpose,  can  ever  be  a  failure. 

Classmates,  I  wish  you  success. 


Mr.  Henry  R.  Towne,  President  of  the  Yale  and  Towne 
manufacturing  Company,  of  Stamford,  Conn.,  in  his  address  to 
the  graduating  class  gave  much  ad\nce  to  the  young  men  that 
will  undoubtedh-  prove  of  great  value  if  persistently  followed 
throughout  their  careers.  Mr.  Towne' s  address  was  listened  to 
with  the  utmost  attention  and  is  here  given  : 
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Mr,  President,  LcuLies  afid  Gentlemen,  and  Students  0/ the  Grad- 
uating Class  : 

Recognizing  that  I  have  been  in\'ited  to  speak  to  the  mem- 
bers of  the  graduating  class,  I  will  claim  the  privilege  which  this 
implies  of  addressing  myself  to  them  rather  than  to  the  audi- 
ence which  is  gathered  here  this  evening  to  greet  them  and 
to  congratulate  them  upon  the  completion  of  their  college 
course. 

During  your  course  you  have  had  the  high  privilege  of  re- 
ceiving instruction  from  the  able  professors  of  the  Stevens  In- 
stitute in  all  that  relates  to  the  theory  of  your  chosen  protession. 
You  are  about  to  undertake  its  practice  and  I  propose  to  offer  a 
few  words  of  counsel  and  suggestion  in  this  connection  prompted 
by  my  experience  as  a  manufacturer  and  employer  of  many  men 
and  an  engineer  who  has  had  experience  of  the  kind  which  pre- 
sumably lies  before  many  of  you. 

A  most  marked  characteristic  of  our  times  is  the  tendency 
towards  specialization  of  work  in  almost  every  field.  Heretofore 
the  courses  in  our  technical  colleges  have  not  included  instruction 
in  industrial  management.  Already,  in  a  few  cases,  efforts  are 
being  made  to  remedy  this  deficiency,  and  although  I  have  not 
discussed  the  subject  with  my  friend.  President  Morton,  I  venture 
to  predict  that  in  due  time  it  will  be  incorporated  into  the  courses 
of  the  Stevens  Institute.  Meantime,  however,  you  who  are  graduat- 
ing now  must  follow  the  same  paths  as  your  predecessors  and  seek 
after  graduation  to  acquire  as  promptly  as  possible  that  insight 
into  practical  work  which  will  be  most  helpful  and  which,  to  a 
large  extent,  is  eSvSential  to  the  successful  application  of  the  theo- 
retical knowledge  which  you  have  here  acquired. 

A  marked  feature  of  the  specializing  tendency  referred  to  is 
the  steady  concentration  of  industrial  enterprise  into  larger  and 
larger  units. 

Aside  from  the  vocations  of  teaching  and  research  the  logi- 
cal goal  for  the  ambition  of  the  graduate  of  a  technical  school  is 
a  position  in  one  of  these  aggregations  of  industry,  and  this,  in 
most  cases,  almost  inevitably  implies  the  combining  of  commer- 
cial and  executive  duties  with  work  of  technical  character.  In 
other  words,  positions  relating  chiefly  to  scientific  or  technical 


312  Commencetnent  Week, 

operations  involve  nearly  always  more  or  less  of  executive  respon- 
sibility. I  assume  without  question  that  your  ambition  aims  to 
attain  in  due  time  the  higher  rounds  on  the  ladder  of  promotion. 
If  so,  it  is  essential  that  you  should  at  once  begin  to  supplement 
your  technical  knowledge  with  the  study  of  the  art  of  industrial 
management  and  thereby  to  qualify  yourselves  for  its  responsi- 
bilities when  your  opportunity  arrives. 

Heretofore  the  problems  in  your  work  have  involved  the  fac- 
tors of  quantity,  stresses,  forces  and  resistance.  The  problems  of 
your  future  work  will  introduce  a  new  factor,  namely,  the  dollar, 
and  you  will  discover  that  almost  all  of  the  equations  of  practical 
work  resolve  themselves  finally  into  questions  of  relative  value. 
The  final  outcome  of  all  work  is  or  should  be  a  profitable  result. 
The  science  of  industrial  economics,  although  as  yet  possessed 
of  little  literature,  is  a  necessar>-  and  most  important  factor 
and  constitutes  a  field  of  work  and  effort  offering  the  highest 
prizes  to  success.  The  application  of  scientific  knowledge  to 
the  attainment  of  practical  ends  is  not  only  no  derogation  of 
science,  but,  on  the  contrary,  constitutes  its  highest  phase, 
namely,  the  advancement  of  productive  industry  and  the  attain- 
ment of  profitable  results.  The  combination  of  technical  with 
commercial  and  and  executive  abilities  which  this  implies  is  not 
common,  and  the  ixjssession  of  such  abilities  offers  the  best  assur- 
ance of  advancement  and  success  to  the  young  engineer.  To  the 
ac(iuirement  and  development  of  these  qualities  he  may  wisely 
devote  his  Ijest  energies. 

The  concentration  of  industry  into  large  units,  already  re- 
ferred to.  implies  tlie  corresjx^nding  need  of  men  capable  of 
effectively  directing  the  vast  operations  thus  involved.  Large 
empUncrs  fully  realize  this  and  are  constantly  looking  for  men 
capable  of  filling  the  higher  pt^sitions  in  organized  industr>'.  It 
is  essential  to  remember  that  work  of  this  kind  is  two-fold  in 
character,  involving  on  the  one  hand  scientific  and  technical  knowl- 
edge, and  on  the  other  ability  and  experience  in  work  relating 
to  nKina.y:enient.  to  organization  and  to  commercial  affairs.  For 
the  former  >ou  have  laid  the  foundation  during  your  college 
course.  For  the  latter  you  have  yet  to  qualify  by  practical  work, 
accompanied  by  ccmstant  study  and  development.       In  both  the 
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full  measure  of  success  can  only  be  reached  by  permanent  habits 
of  observation,  investigation  and  such  recording  as  will  make 
the  growing  fund  of  experience  always  readily  available  for 
practical  use.  An  engineer's  note-book  should  be  the  most 
useful  volume  of  his  library,  and  the  same  may  usually  be  said 
of  the  system,  whether  by  note- book,  card  index  or  otherwise, 
whereby  any  man  of  affairs  records  the  important  features  of  his 
experience  and  makes  them  available  for  his  future  work. 

It  was  my  privilege  nearly  thirty  years  ago  to  present  a 
letter  of  introduction  to  the  engineer,  David  Kirkaldy,  the  father 
of  systematic  testing  of  materials,  at  his  offices  in  London. 
While  waiting  for  the  messenger  to  present  my  card  I  noticed 
over  the  door  leading  to  his  inner  office  the  inscription,  "  Facts, 
not  opinions.'*  No  better  motto  can  be  adopted  by  any  engineer, 
and  the  idea  it  embodies  should  form  the  keystone  of  all  work 
relating  to  applied  science  in  its  commercial,  equally  with  its 
theoretical,  aspects.  To  this  end  cultivate  the  habit  of  observa- 
tion. Study  and  inquire  how  work  is  done,  and  why  ;  keep  a 
record  of  these  observations  and  impress  them  on  your  memories. 
Seek  counsel  from  those  about  you,  from  your  superiors  if  you 
can,  from  your  equals,  and  especially  from  your  subordinates. 
Having  obtained  such  counsel,  however,  make  your  own  decision 
in  matters  for  which  you  are  responsible,  and  then  stand  by  the 
results.  The  fear  of  assuming  responsibility  is  a  handicap  which 
hampers  many  young  men.  Caution  and  sound  judgment  in 
reaching  a  conclusion,  and  courage  to  adopt  it  and  to  give  it 
effect,  are  qualities  in  leadership  which  employers  are  glad  to  note 
and  which  usually  command  recognition  in  due  time. 

A  vital  element  in  industrial  management  is  the  science  of 
accounting,  of  recording  accomplished  results  and  of  intelligently 
analyzing  them.  Accounting  is  in  fact  a  science  based  on  exact 
principles  and  having  well  established  principles  and  laws.  The 
application  of  the.se  may  vary  widely  under  varying  conditions, 
but  certain  elemental  principles  underlie  all  such  work.  These 
shotild  be  studied  and  mastered.  The  best  efficiency  in  manage- 
ment is  only  possible  to  one  who  intelligently  understands  the 
correct  principles  of  accounting  and  who  can  thus  organize,  or  at 
least  intelligently  direct,  the  work  of  this  kind  which  necessarily 
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pertains  to  and  is  closely  interwoven  vnth  the  work  of  current 
production  and  management. 

In  like  manner,  seek  to  utilize  all  reasonable  opportunity  for 
embodying  the  results  of  your  work  in  concise,  well  stated  re- 
ports, whereby  its  outcome  will  be  brought  effectively  to  the 
notice  of  your  superiors.  Too  often  employers  do  not  appreciate 
the  good  work  of  the  younger  men  about  them  because  it  is  not 
brought  to  their  notice.  A  good  system  of  reports  on  current 
matters  should  constitute  a  feature  in  all  large  industrial  organi- 
zations. If  it  exists  avail  yourselves  of  it.  If  it  does  not,  seek  to 
initiate  it  by  voluntarily  reporting  from  time  to  time  upon  what 
you  are  doing  in  a  form  which  will  be  useful  to  those  who  employ 
you  by  placing  the  facts  before  them  in  an  interesting  manner,  and 
which  incidentally  will  serve  to  call  attention  to  the  quality  of 
your  work  and  to  suggest  your  ability  to  undertake  larger  re- 
sponsibilities. 

Finally,  remember  that  in  all  work,  whether  technical,  com- 
mercial or  executive,  there  is  one  supreme  quality  higher  than 
all  others,  and  embracing  the  maximum  value,  namely,  the 
quality  of  thoroughness.  Be  thorough  in  methods,  in  work,  in 
study,  and  especially  in  language.  Care  and  accuracy  in  the  use 
of  language  are  recognized  necessities  in  scientific  work  and  are 
equally  valuable  in  practical  affairs.  Looseness  or  ambiguity 
in  words,  whether  written  or  spoken,  inevitably'  suggest  corre- 
sponding qualities  in  habits  of  thinking  and  work  ;  they  are  the 
antitheses  of  accuracy  and  reliability.  Above  all  have  enthusi- 
asm. Put  your  heart  into  your  work,  do  your  best  and  then 
feel  and  display  self-confidence.  These  qualities,  backed  by  fair 
ability,  will  win  success  in  any  field.  Employers  are  always 
ready  to  welcome  young  men  who  show  these  qualities,  and, 
when  they  can,  to  give  them  opportunity  for  advancement.  On 
their  behalf  I  greet  the  members  of  the  Graduating  Class  with 
l>est  wishes  for  their  future  success. 


The  last  roll-call  of  the  class  of  ninety-seven  was  made  by  Mr. 
S.  B.  Dod,  President  of  the  Board  of  Trustees,  who,  as  each  name 
was  called,  extended  the  much  coveted  diploma  to  an  eager  recip- 
ient, after  which  the  Degree  of  Mechanical  Engineer  was  conferred. 
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Several  members  of  the  class,  who  had  secured  and  were  filling 
positions  at  distant  places,  were  unavoidably  absent.  Mr.  Dod 
also  made  the  announcement  that  Felix  Layat  had  won  the 
Stevens  School  Scholarship. 

The  valedictor>'  address  by  William  D.  Ennis  was  a  most 
eloquent  one.  Several  times  during  its  delivery  he  was  inter- 
rupted by  applause  and  laughter,  and  at  the  conclusion  there  was 
prolonged  applause,  which  subsided  only  after  he  had  responded 
several  times.  Mr.  Ennis  not  only  received  the  congratulations 
of  his  friends  but  of  the  entire  faculty  as  well.  The  address 
follows  : 

Afr,  President,  Gentlemen  of  the  Trustees  and  Faculty,  Classmates^ 
Ladies  and  (wentlemen  : 

This  is  a  proud  hour  for  the  class  of  Ninety-seven.  The 
crowning  time  of  our  student  life  has  come,  and  in  the  triumph 
of  this  moment  there  is  mingled  no  alloy  of  bitterness.  Perhaps 
never  again  shall  we  experience  so  complete  a  sense  of  victory  as 
at  this  moment  we  feel,  holding  in  our  hands  that  honor  for 
which  we  have  been  patiently  striving  for  the  last  four  years; 
and  never  again,  in  all  certainty,  shall  we  possess  so  completely 
the  sympathy  of  our  auditors.  For  each  one  of  you,  our  friends, 
there  is  some  tie  of  more  than  passing  interest,  which  makes  this 
j'^wr  commencement  because  it  is  ours.  You  will  not  need,  then, 
to  forgive  our  elation,  for  you  will  rejoice  with  us.  You  will 
not  look  coldly  upon  our  emotion,  for  you  will  understand  the 
lingering  regret  that  we  must  feel  as  we  realize  that  these  bright 
college  days  are  now  forever  past,  and  that  though  we  may  visit 
the  old  halls  again  and  again,  it  will  be  no  longer  as  a  part  and 
busy  portion  of  that  life,  but  only  as  the  shadowy  memory  of  a 
bygone  day.  You  will  smile  kindly  at  our  youthful  hopes  and 
ambitions,  for  you,  with  all  the  world,  believe  in  the  young 
man's  ambition.  In  everything,  to-night,  your  hearts  are  with 
us,  and  your  presence  and  sympathy  will  make  these  ceremonies 
even  more  resplendent  to  memory,  as  we  may  look  back  upon 
them  from  future  years. 

We  feel  that  it  is  our  right  to  be  proud,  as  we  look  forward 
to  the  profession  which  now  we  may  call  our  own.  What 
broader  scope  for  the  exercise  of  abilities  and  training  could  the 
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be  possible  ?  These  things  have  resulted  from  the  opportunities 
afiForded  by  the  work  of  the  engineer.  He  is  the  creator  of  this 
finished  civilization  ;  he  is  the  Prometheus  who  has  snatched  a 
spark  of  divine  fire  for  the  eternal  blessmg  of  his  race»  and  to 
him  are  due  the  thanks  and  honors  which  an  enriched  and  glori- 
fied world  may  give. 

How  often,  as  we  cross  the  teeming  river,  or  dart  into  the 
crowded  city,  do  we  see  the  innumerable  jets  of  steam  that  show 
white  against  the  sky  for  an  instant  and  then  are  dissipated  into 
the  atmosphere,  never  thinking  that  there  is  the  badge  of  indus- 
tr>'  and  the  certain  sign  of  human  activity  ?  Every  one  of  those 
evanescent  clouds  of  released  steam  is  a  witness  to  the  concen- 
trated thought  and  evolution  of  ideas  that  began  with  James  Watt 
or  Hero  of  Alexandria,  as  you  please,  and  have  continued  till 
the  present  day  among  knowTi  or  unknown  followers  of  our  great 
profession. 

Such  tributes  as  these  are  the  silent  eulogies  of  tlie  illustrious 
dead  who  have  toiled  in  that  high  vocation.  Once  the  world 
persecuted  its  philosophers ;  now  it  all  but  worships  them. 
Galileo  was  forced  to  bow  to  an  ecclesiastical  mandate  and  to 
bend  his  convictions  to  suit  the  mistaken  ideas  of  clerical  digni- 
taries ;  to-day  his  theories  would  have  been  first  subjected  to  a 
scrutiny  and  criticism  more  severe  than  he  or  his  age  could  have 
dreamed  of,  and  then  adopted,  develop)ed.  and  perfected,  while 
he  himself  would  have  been  crowned  as  a  pioneer  of  truth.  The 
rack  and  the  wheel  were  once  the  unpleasant  anticipation  of  him 
who  sought  to  proclaim  a  new  law  of  nature  ;  but  now  the  only 
rack  he  need  fear  is  that  of  public  opinion,  while  the  fickle  wheel 
of  Fortune  is  that  one  which  is  to  him  of  supreme  interest.  On 
all  hands,  the  public,  the  press,  the  State,  and  even  the  Church, 
are  welcoming  and  applauding  the  achievements  of  men  of  science. 
Hundreds  of  widely  circulating  magazines  publish  their  discov- 
eries ;  scores  of  meetings  are  held  ever\'  month  to  discuss  their 
conclusions  :  and  as  science  has  become  more  metliodical,  more 
systematized,  and  more  in  touch  with  the  affairs  and  events  of 
common  life,  the  possibilities  of  harmony  between  it  and  these 
other  forces  grow  to  be  more  and  more  probabilities,  certainties, 
actualities. 
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State  and  national  governments  offer  prizes  and  endow  insti- 
tutions of  learning ;  the  Church  is  an  ardent  and  sympathetic 
auditor ;  and  both  are  ready  to  yield  to  Science  her  domain, 
while  they  still  retain  their  own,  and  to  say  to  the  devotees  of 
learning,  in  the  language  of  President  Patton  :  **  We  know,  but 
then,  we  know  in  part ;  you  know  in  part,  but  then,  jv«  knou\'' 
And  the  Mechanical  Engineer  is  the  most  complete  representative 
of  this  modem  science.  We  can  not,  and  do  not,  and  would  not 
call  ourselves  such  engineers  ;  we  have  been  simply  given  the 
passport  that  admits  us  to  this  land  of  promise ;  and  it  remains 
with  us  to  do  it  honor. 

Such  are  our  reasons  for  pride  at  this  long-expected  hour. 
We  envy  no  one,  no  matter  how  fortunate,  for  we  believe  that  in 
no  profession  are  there  more  golden  opportunities  for  all  than  in 
ours.  Success  will  be  slow  in  coming,  and,  for  many  of  us,  suc- 
cess may  never  come.  It  cannot  reach  all  of  us.  Just  as  in  our 
student  life  there  has  been  a  gradation  of  merit  and  ability  from 
the  high  to  the  low,  there  will  be  a  range  of  ability  and  achieve- 
ment. Now  we  stand  upon  an  equal  footing;  we  are  **atthe 
scratch,"  as  the  runners  would  say,  waiting  for  the  signal  for  the 
beginning  of  the  race.  Every  ner\'e  is  strained  ;  every  muscle  is 
tense.  If  we  are  handicapp>ed,  we  have  only  ourselves  to  blame. 
Our  training  has  depended  largely  upon  ourselves,  and  now  we 
shall  see  the  difference  between  honest,  patient,  unassertive  abil- 
it}'  and  that  which  is  mere  shallowness,  showiness,  and  pretence. 
Perhaps  some  of  those  whom  we  have  least  suspected  of  l)eing 
leaders  will  now  forge  ahead.  The  struggle  that  is  to  come  will 
be  a  real  one  ;  the  contest  for  supremacy  will  be  close  and  keen, 
and  new-comers  will  seek  to  outstrip  us  as  we  strive  to  overtake 
those  who  have  entered  the  race  before  us.  The  sluggards  will 
be  thrust  aside.  The  pretenders  will  be  debarred.  But  for  him 
who  has  made  use  of  his  student  days  of  training,  and  who  pos- 
sesses the  spirit  and  capacity  of  self- development  to  such  an  ex- 
tent that  he  will  seek  to  keep  abreast  of  the  thought  and  work  of 
the  a^c  ;  for  him  who  scorns  as  unworthy  all  but  genuine  work, 
all  results  not  obtained  by  patient,  persistent  effort ;  who  accepts 
no  truth  that  is  not  altogether  true  ;  in  short,  for  him  who  has 
inherited  something  of  the  spirit  of  such  immortals  as  a  Kepler,  a 
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Newton,  a  Faraday,  there  is  a  future  that  may  be  bright  to  him, 
and  glorious  in  the  sight  of  the  worid. 

In  the  face  of  such  high  anticipations,  the  actual  realities  of 
the  morrow  cannot  but  seem  in  sharp  and  painful  contrast.  For 
each  one  of  us,  there  must  come  the  dull  routine,  the  daily 
drudgery,  of  the  shop,  the  field,  the  office,  to  give  us  that 
capacity  for  concentration,  that  attention  to  business  details,  that 
acquaintance  with  commercial  methods  and  habits,  of  which,  in 
spite  of  our  boasted  practical  training,  we  shall  find  we  know  but 
little.  Bending  over  the  drawing  board  or  desk,  the  possibilities 
of  the  realization  of  these  aspirations  toward  the  intellectual  work 
of  engineering  will  seem  vague  and  distant  indeed.  Yet  let  us 
not  seek  to  avoid  this  training ;  we  have  acquired  one  sort  of 
mental  development  ;  and  have  incidentally  learned  a  few  inter- 
esting and  possibly  valuable  facts  ;  but  there  is  before  us  a  school 
whose  curriculum  is  as  broad  as  human  thought ;  whose  course 
extends  through  human  life  ;  and  whose  diploma  is  the  wisdom 
of  human  experience.  Before  we  can  graduate  from  this  school, 
or  before  we  can  even  ascend  to  the  higher  classes,  we  must  go 
through  the  preliminary  work  of  early  years,  the  Freshman  class 
of  life,  which  after  the  constant  variety  and  change  of  our  college 
days  will  be  more  difficult  to  accomplish  patiently  than  we  now 
think.  We  cannot  object  to  this,  for  it  alone  can  make  of  us 
men  of  worth  in  the  profession,  while  without  it  our  highest  use- 
fulness wotdd  be  in  the  capacity  of  ballast. 

That  ancient  patriarch  who  was  called  to  be  the  leader  of  the 
children  of  Israel  was  reared  amid  the  mysteries  and  grandeurs 
of  an  Egyptian  court.  Separated,  by  a  strange  combination  of 
circumstances,  from  his  own  people,  he  passed  his  youth  in  those 
shadowy  temple-palaces  whose  ruins  strike  awe  to  the  soul  of  him 
who  may  behold  them,  even  to  this  day.  There  the  young  Semite 
imbibed  the  learning  of  the  oldest  nation  of  history.  He  pored 
over  the  marvelous  wisdom  of  Phtah  Hotep,  of  Trismegistus,  of 
the  Thaumaturgists,  and  gathered  from  the  treasures  of  time  the 
fruits  of  an  almost  prehistoric  learning  in  perfect  freedom  and 
power.  Reputed  to  be  the  grandson  of  a  Pharaoh  who  was  wor- 
shipped as  a  God,  he  held  in  the  court  the  proud  position  of  a 
prince  of  the  royal  blood,  and  before  him  were  the  possibilities  of 
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glory  and  triumph  in  the  fields  of  priest-craft,  literature,  or  arms, 
as  he  might  choose,  with  deification  and  immortalization  in  the 
hearts  of  the  people  as  the  proud  consummation  of  his  career. 

But  these  things  did  not  tempt  him.  Forsaking  the  allure- 
ments of  triumphs  so  easily  to  be  gained,  he  relinqui.shed  all  hope 
of  their  attainment.  He  retired  to  the  desert.  For  forty  years 
he  lived  the  humble  life  of  an  Oriental  shepherd,  guiding  his  fiock 
over  the  rocks  and  ridges  of  Horeb  :  and  in  those  days  and  years 
receiving  a  higher  wisdom,  attaining  a  deeper  development,  and 
growing  to  be  more  of  a  man  and  a  character  than  would  have 
been  possible  to  him  amid  the  refinements  and  opportunities  of 
the  roval  court. 

And  the  result  ?  Prepared  by  these  two  score  years  of  a  new 
and  necessary  training,  he  assumed,  under  Divine  direction,  the 
sol  j  leadership  of  three  millions  of  slaves  :  He  struck  the  shackles 
from  their  limbs  :  he  united  them  ;  he  led  them  through  trackless 
wildernesses  ;  found  for  them  food  and  shelter  :  developed  in 
them  the  ability  to  protect  themselves  against  the  fierce  nomads 
of  the  desert  ;  instituted  among  them  a  purer  form  of  religious 
worship  than  the  world  had  known  :  gave  them  a  code  of  moral 
and  civil  and  even  of  sanitary,  law,  that  has  never  been  sur- 
pa:;sed  :  and  made  of  them  a  mighty  nation  whose  power  and  in- 
fluence is  felt  to-day  in  ever>'  rise  and  fall  of  the  stocks  and  se- 
curities of  exchange,  and  is  as  great  in  this  age  of  their  disper- 
sio'.i  and  separation  as  it  was  in  the  palmiest  days  of  the  empire 
of  Solomon. 

How  fortunate  that  this  princely  young  student  was  not  con- 
tent with  the  future  and  fame  even  of  an  Eg>ptian  priest-king, 
to  occupy  up^3n  the  page  of  History  the  space  of  a  name  I  How 
wisely  he  chose  in  submitting  to  the  drudger>'  of  the  desert,  if 
that  were  destined  to  make  him  such  a  leader  ! 

We  have  been  given  the  training  of  a  court.  We  have  been 
surrounded  with  the  most  perfect  of  appliances  and  methods,  and 
liavc  received  of  wisdom  almost  from  its  source.  And  now,  ive 
are  called  to  the  humble  preparation,  here  and  there  in  this  busy 
worM,  on  the  rock-ribbed  hillsides  or  in  valleys  swelling  with 
ores  and  oils,  or  in  the  midst  of  the  steam  jets  and  furnaces  of  the 
city  :  the  preparation  which  will  make  us.  too.  qualified,  to  a 
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greater  or  less  degree,  to  become  leaders,  and  organizers,  and  di- 
rectors, among  men  and  their  industries.  May  we  be  as  patient 
as  the  leader  of  old  !  May  we  as  unselfishly  devote  our  efforts, 
our  energies,  our  knowledge,  and  our  lives,  if  need  be,  to  our 
places  of  trust !  And  may  we  attain  to  something  of  tiiat  royal 
success  with  which  the  spirit  of  Clio  has  crowned  his  majestic 
head  !  Let  us  never  forget  our  motto — the  motto  of  our  College 
— **  Ad  astra  per  aspera  *' — **to  the  stars  through  difficulties." 

Yet,  while  we  speak  in  such  anticipation,  there  remains  also 
something  to  be  said  in  acknowledgement  of  what  has  been  ac- 
complished. I  should  in  no  degree  fulfil  my  duty  and  trust  were 
I  to  leave  unsaid  what  in  all  sincerity  I  may  say,  in  behalf  of  my 
class,  to  those  leaders  who  have  brought  us  to  the  triumph  of 
this  night. 
Mr.  President  : 

When  we  think  of  our  Alma  Mater,  when  we  recall  her  proud 
history,  and  realize  the  standing  which  she  has  attained  because 
of  that  histor>%  we  cannot  but  think  of  the  guiding  hand  which 
has  so  largely  contributed  to  make  her  present  position  and 
prestige  possible.  As  we  speak  of  the  Institute,  we  must  speak 
of  its  President,  who,  in  the  highest  of  duties  and  opportunities, 
still  is  proud  to  identify  himself  with  our  college. 

We  have  found  in  you  all  the  elements  of  leadership  ;  and 
we  would  not  let  pass  this,  our  last  opportunity,  of  expressing  to 
you  how  your  personality  has  won  for  the  institution  which  ycm 
represent  our  warmest  loyalty.  We  l>egin  now  to  realize  the 
responsibility  connected  with  such  an  office  as  yours  ;  the  constant 
control  that  is  necessarv  over  men  and  the  affairs  of  men  ;  the 
many  calls  of  duty  that  devolve  upon  the  incumbent,  some  be- 
cause of  the  position,  many  because  of  the  personality  ;  but  our 
observations  have  shown  us  the  thoughtful,  clear-sighted,  con- 
servative, yet  discerningly  progressive  central  figure,  who  has 
been  as  rigid  and  unflinching  in  his  requirements  from  us  and 
from  himself  as  he  has  been  influential  and  magnetic  in  winning 
from  us  that  impulsive,  hearty,  and  thorough  allegiance  which 
is  more  than  mere  ser\'ile  obedience.      \Applatise.'\ 

As  in  after  life,  we  may  indulge  in  reminiscences  of  our  college 
days,  we  shall  associate  many  influences  in  our  memories  ;  but 
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the  centre  and  soul  of  those  influences  will  be,  Mr.  President, 
none  but  3^ourself.  Our  thanks  to  you  now  would  mean  but 
little,  for  neither  you  nor  we  can  as  yet  see  the  results  of  your 
work  ;  but  in  future  years,  the  gratitude  and  reverence  of  hon- 
ored, respected  and  successful  engineers  will  be  an  abundant 
tribute  for  your  efforts,  and  will  be  for  your  exertions  on  their 
behalf,  the  highest  prize.      [Laud  and  continued  applause. 1 

Gentlemen  of  the  Faadty  : 

This  is  a  familiar  scene  to  3*ou.  Year  after  year  you  have 
witnessed  from  this  platform  just  such  spectacles  as  this.  Par- 
takers in  this  distinctive  ceremonial  of  student  life,  you  have 
heard  the  same  plaudits,  3'ou  have  submitted  to  the  same  eulo- 
gies ;  and,  as  the  representative  of  another  graduating  class 
speaks  to  you  in  its  behalf,  you  experience  no  novel  emotion,  and 
know  no  unfamiliar  sentiment. 

But  for  us,  this  is  not  such  an  accustomed  scene.  This  is 
our  first,  our  last,  our  only  Commencement.  The  emotions  that 
stir  us  are  fresh  and  genuine  ;  and  if  the  language  in  which  we 
seek  to  express  them  is  hackneyed,  puerile,  and  trite,  it  is  not  be- 
cause there  is  in  them  any  lack  of  sincerity,  but  rather  because 

^  ml 

there  is  not  in  us  the  vocabulary  that  could  alone  do  justice  to 
such  an  occasion.  You  have  made  of  us  engineers  ;  but  you 
have  not  attemped  to  make  of  us  poets  ;  and  we  tender  you  our 
respectful  but  hearty  thanks  for  that.  [Laughter  and  applause, "l 
If  you  would  understand  the  feelings  which  animate  us  to- 
night, you  should  not  seek  to  remember  these  many  Commence- 
ments which  you  have  witnessed,  so  much  alike,  so  lacking  in 
novelty  and  point,  but  each  one  of  you  should  rather  recall  that 
one  Commencement  which  to  him  was  more  than  all  others  ;  that 
which  was  his  own  day  of  triumph  ;  that  of  which  he  formed  a 
part.  If  across  the  vista  of  the  years  that  have  rolled  away  you 
can  summon  to  memory  a  night  when  you  stood  in  such  a  posi- 
tion as  ours,  you  will  need  no  prompting  to  suggest  to  you  what 
our  feelings  are.  We  are  ready  now  to  ascribe  to  you  with  all 
the  gratitude  of  which  we  are  capable,  respect  and  honor  for 
your  devotion  to  duty.  We  here  cease  forever  the  petty  criti- 
cisms, the  ** grinds''  and  **  drives"  of  student  life,  which  we 
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and  you  as  well,  no  doubt,  have  so  thoroughly  enjoyed  [iaugh- 
ier\  ;  and  at  this  eleventh  hour  would  make  manifest  to  you  that 
spirit  and  enthusiasm  with  and  for  you  and  for  your  work,  which 
have  always  been  deeply  grounded  in  our  hearts. 

Each  one  of  you  has  been  an  enthusiast  in  his  own  field  of 
service,  and  each  one  of  us  has  imbibed  something  of  the  enthu- 
siasm which  animates  some  one  of  youi  number.  In  contact 
with  the  energy  and  thoroughness  which  you  have  shown  in 
your  work,  we  have  been  enkindled  with  the  desire  to  follow  your 
footsteps  in  science. 

But  you  have  given  us  more  than  the  mere  knowledge  of 
text-book  and  experiment.  As  you  have  stood  before  us  so  many 
times  to  speak  of  the  things  which  you  knew  so  well,  we  have 
studied  the  man  as  we  have  traced  the  reasoning  of  the  professor  ; 
and  what  you  are  has  overshadowed  what  you  have  taught,  for 
what  you  have  taught  can  at  best  be  only  a  result  of  what  you 
are. 

Often  you  have  stood  to  speak  while  we  have  been  compelled 
to  sit  and  listen  ;  but  now  the  parts  are  reversed,  and  it  is  our 
opportunity  to  speak  to  you,  while  you  must,  perforce,  listen  to 
whatever  we  may  choose  to  say.      [^Laughter  and  applause, '\ 

In  our  selection  of  favorites,  not  one  of  your  number  w-ould 
be  without  a  vote,  [^l^aughter,']  Each  student  swears  allegiance 
to  some  pet  professor  as  he  specializes  in  some  pet  subject ;  but 
we  ag^ee  and  unite  in  ascribing  to  you  all  the  tribute  due  to  a 
body  of  such  conscientious,  high-minded,  and  scholarly  gentle- 
men as  you  have  shown  yourselves  to  l^e.  You  have  instilled  into 
us  somewhat  of  your  own  lofty  ideals  of  service,  and  your  highest 
thanks  will  be  to  see  those  ideals  made  real  in  our  lives. 

That  thanks  it  will  be  our  aim  to  give  you  ;  and  as  we  part 
from  you  with  your  best  efforts  and  wishes  to  inspire  us,  we  can 
only  return  them  by  expressing  the  hope  that  you  may  see  the 
fruitage  of  your  labors  in  even  greater  abundance  in  the  future 
than  3'ou  have  in  the  past.  May  such  a  prospect  and  such  a 
reality  be  your  well-earned  reward,  and  may  they  encourage  and 
inspire  you  in  the  noble  work  of  education  in  which  you  are  en- 
gaged— these  are  the  parting  wishes  of  the  twenty-fifth  class 
which  you  have  graduated.      \ Applause,^ 
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Classmates  : 

As  I  have  spoken  in  yonr  behalf,  I  have  tried  to  voice  the 
feelings  which  are  common  to  as  all,  and  to  make  my  words 
mirror  yotir  thoughts.  The  task  has  not  seemed  difficult,  for  he 
who  speaks  with  sincerity  of  the  sentiments  which  are  his  own, 
must  necessarily  in  some  degree  reflect  the  thought  of  all,  when  all 
are  as  united  in  spirit  and  position  and  purpose  as  we  are  to-night. 

But  there  were  many  things  of  which  I  might  have  spoken, 
which  even  these  kind  and  sympathetic  friends  could  not  under- 
stand. We  know  how  much  this  class  has  meant  to  us  :  how  it  has 
called  forth  our  loyalty  and  stimulated  our  patriotism  as  nothing 
has  ever  done  before  :  and  how  we  have  endeavored,  as  wisely 
as  we  knew,  to  promote  her  interests.  And  now,  all  the  flags 
must  be  rolled  away,  and  all  the  banners  furled,  and  our  proud 
and  royal  Ninety-Seven  become  a  relic  of  the  past.  Henceforth, 
we  shall  be  known  as  Stevens  men,  without  distinction  of  class. 
All  of  our  allegiance,  all  of  our  loyalty,  must  now  be  transferred 
from  the  gray  and  the  red  of  ninety-seven  to  the  red  and  the 
g^ay  of  the  college.  She  is  our  mother :  and  her  let  no  man 
venture  to  assail. 

Nearly  four  years  ago.  one  hundred  and  twelve  of  us  were 
on  the  roll-call,  to  begin  the  struggle  which  is  to-night  completed 
by  sixty  survivors.  The  rest  have  fallen  by  the  way.  [Laugh- 
ter.^ Though  over  the  green  hills  of  the  past  there  ri.ses  no 
white  shaft  that  marks  a  grave,  and  the  icy  finger  of  Death  has 
never  sent  his  shudder  down  our  ranks,  we  return  a  mere  rem- 
nant from  the  conflict.  Here  we  have  mustered  for  the  last,  the 
very  last  time,  to  respond  to  the  final  roll-call,  and  to  receive  our 
honorable  discharge  from  the  four  years'  ser\-ice. 

We  have  fought  the  fight  together :  we  have  conquered 
again  and  again,  and  now  there  remain  only  the  parting  words 
which  must  be  said.  We  have  known  the  eager  rivalries  and 
competitions  of  student  life  ;  there  has  been  heard  the  clash  of 
arms  in  many  a  knightly  tournament :  but  there  have  been  the 
knightly  spirit,  the  honor  of  chivalr>',  throughout,  and  as  we  lay 
down  our  armor,  it  is  with  the  greater  respect  for  one  another's 
prowess,  and  with  the  additional  strength  and  self-confidence 
which  come  from  such  hard-fought  contests. 
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We  have  known  friendship :  these  years  have  been  years  of 
testing  and  sifting,  until  now  we  have  chosen,  and  know,  and 
trust,  such  friends  as  we  shall  never  find  again :  and  these  inti- 
macies will  be  most  potent  factors  of  our  lives,  for  they  will  not 
be  broken  as  our  class  and  college  life  may  cease,  but  they  will  be  the 
one  most  priceless  inheritance  which  our  college  days  have  left  us. 

To-night,  we  are  a  united  class ;  united  as  we  have  never 
been  before,  and  as  we  shall  never  be  again.  To-morrow,  we 
shall  be  here,  there,  and  everywhere,  and  soon  this  union,  this 
class,  these  classmates,  will  be  as  things  forgotten.  We  may 
look  forward  to  many  a  reunion  in  future  years  ;  but  as  we 
exchange  this,  our  last  look,  it  is  more  than  possible  that  our 
eyes  may  rest  upon  some  whom  we  shall  never  see  again.  We 
must  realize  and  accept  the  fact,  which  seems  so  unreal,  that  it 
is  all  over  ;  that  we  have  come  to  the  parting  of  the  ways  ;  that 
henceforth  our  lives  must  diverge. 

What  shall  I  say  to  you,  then  ?  I  may  wish  you  success  :  I 
do  wish  you  success  ;  but  I  hope  for  you  more  than  that.  Above 
success  and  fame  I  place  the  satisfaction  and  recompense  of  genu- 
ine merit  and  manly  integrity.  May  these  be  your  heritage  ! 
And  oh,  my  classmates,  no  word  of  mine  can  add  to  the  good 
fortune,  the  prosperity,  which  I  would,  might  be  showered  upon 
you  ;  but  as  in  this  final  moment  of  fellowship  and  reconciliation 
and  union,  I  voice  the  silent  and  everlasting  farewell  of  the  class 
of  '97,  I  invoke  a  gracious  Providence  richly  to  add  to  your 
knowledge  and  ability  ;  to  develop  in  you  the  deepest  and  highest 
of  character  and  truth  ;  to  smile  with  sunny  skies  upon  your 
pathways  ;  to  ward  from  over  your  heads  the  clouds  of  sorrow 
and  misfortune  ;  to  lighten  your  days  with  all  of  joy  and  happi- 
ness and  peace  :  and  thus  to  crown  the  labors  of  your  lives  with 
grand,  glorious,  immortal  success  !      [^/^rohfigeci  applause.'] 


Selections  from  the  *'  Geisha  "  were  rendered  by  the  orches- 
tra, after  which  the  Rev.  Archdeacon  Jenvey  pronounced  the 
benediction.  After  the  exercises  manv  visited  the  Institute 
which  was  thrown  open  for  inspection.  The  machinery  was  in 
operation  and  several  interesting  experiments  were  in  progress 
for  the  edification  of  the  guests. 
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A  list  of  the  graduates  and  their  theses  is  given  : 
Harold  W.  Anderson  Joseph  M.  Townb 

Investigation  of  Speed  and  Potver  of  Peddle-  H'Aeel  Steamer  •*  Priseilia^^* 

Fail  River  Line 

A.  Baldasano  Willard  J.  Beach 

Commercial  Test  of  Coal  and  Study  of  the  Effect  of  Forced  Draft  on  the 
Economy  of  a  Boiler  at  the  Station  of  the  Edison  Electric 

Illuminating  Company^  Xew  York 

F.  O.  Ball  Gordon  L.  Hutchins 

Efficiency  Test  of  a  7$  I^Ho-H'att  Direct  Connected  Cnit 

A.  Beutler  p.  J.  Brune  T.  J.  Main 

Test  of  Rife  Hydraulic  Ram 

Donald  Campbell  James  F.  Hunter 

Test  of  Ammonia  Absorption  Refrigeration  Machine  of  so  tons 

Capacity  for  Capacity  and  Output 

Warren  W.  Chapin    Charles  R.  Christy    Walter  Kidde 

A  study  of  Air  Compression 

Jacob  E.  Cromwell     Warren  Da\'Ey       Edwin  R.  Knapp 

Review  of  Essex  Co,  Electric  Light  and  Power  Plants  Orange^  X.  f. 

Roger  Chew    Edgar  T.  Powers   Alexander  B.  Macbeth 

Test  of  Steam  Plant  of  the  Richmond  Locomotive  Works 

William  Darbee         F.  D.  Dates        William  G.  Doughty 

Balance  of  Heat  in  a  Test  of  Two  Vertical  Tubular  Boilers 

Louis  Elleau  William  D.  Enxis 

specific  Heat  of  Liquid  Ammonia 

Charles  B.  Grady    Leon  B.  Lent    William  A.  Kirkland 

Comparison  of  Results  of  the  Determination  of  Heat  in  Coal  by  Analyz- 
ing the  Coal,  Bunting  in  Mahler's  Calorimeter,  and  Burning 

in  a  Boiler 

W.  S.  Handforth 

Test  of  Ammonia  Absorption  Refrigerating  Machine 

Charles  M.  P.  Hidden  Olaf  M.  Kelly 

Insulation  Measurements  with  High  Potential 

Frank  A.  Koch,  Jr.  A.  E.  Weichert 

A  Comparison  of  the  Methods  for  the  Determitiation  of  the  Time  of  Setting 
oflbrtland  Cement,  by  Means  of  the  Viest  Xeedle  and  the  Gillmore  Wires 

Percy  Litchfield  Conrad  L.  Meister 

Test  of  Corliss  Engine  and  Determination  of  the  Poxoer  Distributed  to 
Different  Manufactories,  Brooklyn,  N,  >'. 
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Wilbur  E.  Mallalieu  H.  C.  Mathey 

Comparison  Test,  Condensing  and  Non-Condensing,  of  a  450  H-P  Compound 
Tandem  Buckeye  Eftgine  supplying  Power  for  Electric  Lighting 

E.  G.  H.  Meyer,  Jr.  Paul  S.  Whitman 

Test  of  Worthington  High  Duty  Pump,  Hackensack  Water  Company,  Union 

'  Hill,  N,  y. 

A.  B.  Miller  A.  De  Los  Smith 

Test  of  Ammonia  Absorption  Refrigeration  Machine  of  50  Tons  Capacity, 

for  Capacity  and  Output 

Charles  S.  Mott 

Review  of  Refrigerating  Machine 

Frederick  Ophuls  W.  I.  Thomson  H.  D.  Tiemann 

Test  of  Nash  Gas  Engine  and  Riker  Dynavio  in  Electrical  Laboratory 

A.  M.  Orr,  Jr.  F.  E.  Scott  H.  S.  Morton 

Trial  of  S,  S.  '^famestoicn,^'  Old  Dominion  Line,  Including  Economy  Test 

of  Engine  and  Boiler 

R.  L.  Messimer 

Test  of  Leavitt  Air  Compressor  at  Calumet,  Michigan 

Frederick  L.  Pryor 

Test  of  the  Boiler  and  Engine  of  the  Electric  Light  Plant  of  D.,  L.  &  U\  R. 

R.  at  Hoboken 

G.  P.  Richardson  J.  A.  Williamson 

Test  of  Two  '•  Columbia  "  Boilers 

R.  V.  Rose  Edward  O.  Steinbritoge,  Jr. 

Comparison  Test  of  High  Pressure,  Highspeed  Engine  and  Loio  Pressure, 
Low  Speed  Engine,  Each  200  HP,  Running  under  same  load 

and  Driving  a  Dynamo 

Francis  H.  Sawyer      Thomas  L.  Terry     John  Van  Brunt 

Efficiency  Test  of  Direct  Connected  Dynamo  at  Produce  Exchange,   New 

York  City 

Edward  C.  Warren  G.  D.  Williamson 

Cost  of  Elevating  and  Conveying  Coal  from  Barges  to  the  Bins  of  American 

Sugar  Refining  Co.,  in  ferscy  City,  N.f. 

Everett  N.  Wood  Henry  T.  Woolson 

Test  of  Nash  Engine  and  Determination  of  Conditions  for  Maximum 

Efficiency 


ALUMNI  MEETING. 

The  twenty -nrst  annual  meeting-  or  t!ie  .Ylumni  Aa-!<:ciarion 
vas  lu-kl  on  Tixesflay  eveninj*-.  June  15.  in  rhe  Ltrcnire  HjH  of 
■he  Stevens  .Srhuol. 

In  the  absence  of  both  the  President  and  :he  First  V:ce- 
Pn':sir!ent.  Mr.  R.  M.  Dixon,  '^i.  the  Second  Vice-President, 
callerl  ihe  meetin;^  to  order  and  presided.  The  Rccordiniu-  Secie- 
r.iry  Iveinj^  nWi  absent.  Mr.  F.  DeR.  Furman.  the  Cr;rres|:ontiin;^ 
.Serretary.  was  railed  upon  to  take  his  place. 

The  minutes  *jt  the  last  meetinj?^  of  the  Association  were  sub- 
mitted as  printed  in  the  Ix  Die  A  TOR.  as  aLso  were  the  proceedings 
of  the  Kxecutive  Committet  for  the  entire  year  excepting-  for  the 
la.st  meetinjf,  ht;lfi  June  2.  at  the  office  of  Mr.  F.  E.  Ideil.  26 
Cortlandt  Street.  N'ew  York  City.  The  minutes  for  the  latter 
meetin;^  were  rear!  as  follows  : 

The  meetinjc  was  callefl  to  order  by  Mr.  R.  M.  Dixon.  Sec- 
ond \'ice- President.  In  the  absence  of  the  Recording  Secretary-. 
Mr.  F .  r >e  R .  Furman  was  appoi  n t ed .  /> / v  ff  m . 

Applications  for  membership  in  the  Alumni  As.sociation  were 

rcf.f :i \rf  1  from  tlu:  following  mcml^ers  of   the  class  of   "97.  all  of 

whr>ni  \v«-n.:  elocttrfi  n.s  As,S4x:iatL-  Members,  but  to  become  Active 

.Member-^  without  further  notice  as  s<"jon  as  they  shall  have  re- 

^eivcfl  their    iK-grce.    in  accordance  with   the  provisions  of  the 

Con.-^titution  : 

II.iroM  W .  .\n«lfrv>n.  F.mest  H.  Meyer. 

Arthur  Ii;illlar^alu^  Jr..  .Vrthur  B.  Miller. 

P.  O.  liall.  Hcnr\-  Samuel  Morton. 

iKiTi.iM  Canipli«-ll,  C  S.  M«>tt. 

C.  R.  Cliri-,ty.  Jr..  Fred  Opliiils. 

J.Koh  Iv.  Croinw-ll.  A.  Macklin  (>rr.  Jr., 

Willi.iin  r);irU:r,  Fre<lerick  L.  Pr^'or. 

I'.  U.  I>rjtcs,  (>eor;.(e  l\  Richanlson, 

VV'arren  liavey,  Rudolf  V.  Rose. 

William   1-.  I;ou;.,dity.  F.  Hudson  Siiwyer, 

I/>uis  A.  Fllan,  I'red  E.  Scott, 

Charles  15.  Oradv,  -\.  DeLos  Smith. 


Charles  P.  Hidden.  Eiiw-anl  Steinhrogjjf,  Jr.. 

James  F.  Hunter.  Thomas  L.  Terr\\ 

Gordon  L.  Hatching.  William  L  Thomp«j^>n. 

Olaf  M.  Kelly.  H.  Donald  Tiemann. 

Waller  Kidde.  J*»eph  M.  Towne. 

William  A.  Kirkland.  John  Van  Brunt, 

Edwin  R.  Knapp.  Edwani  C.  Warren. 

Frank  A.  Koch.  AmoUi  E.  Weichen. 

Leon  B.  Lent.  Paul  S.  WTiiiman. 

W.  E.  Mallalien.  O.  D.  Willianis^ni. 

Henr\-  C.  Mathey.  J.  Abeel  William A>n. 

Conrad  L.  Meister,  Everett  N.  Wo^xl. 

Robert  L.  Messimer.  Harr>-  T.  Wix^lson. 

It  was  decided  to  hold  the  annual  meeting  of  the  Alumni 
Association  Tuesday  evening.  June  15.  at  S  o'clock,  in  the  Lec- 
ture Hall  of  the  Stevens  School. 

It  was  regularly  moved,  secondeti.  and  carrieii  that  the  IxU- 
ance  of  the  Librar>-  Fund  l)e  applied  to  a>mpleting  the  file  of  the 
Philosophical  Transactions  of  the  Royal  Society  0/  London  as  far  as 
pos.sible. 

The  ballots  for  officers  of  the  Alumni  Assixriation  for  the 
ensuing  year  were  canvassed  with  the  following  result : 

President. 

John  W.  Lieb.  Jr. ,  'So 1 1 v)  votes 

Edwin  Tatham,  '81 ;^o     ** 

First  Vice-President. 

Robert  M.  Dixon,  '81 11^;     *  * 

Edwin  Burhoni,  '85 ^^4     *  * 

Second  Vice-President. 

Hosea  Webster,  '%2 ov)     ** 

William  B.  Yereance,  \SS 45     " 

Corresponding  Secretary. 
Franklin  DeR.  Furman,  '93 140     '* 

Recording  Secretary. 

Gordon  Campbell,  '88 S;,     ** 

John  S.  DeHart,  Jr.,  '90 (>4     *' 

Treasurer. 
William  H.  Bristol,  '84 14S     *' 
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H.  Poster,  '84 -   -  -  107  i^ote* 

R.  Kin^,   86 75 

a  Miner,  '88 6z 

Wafiam  O.  todlow,    gat 48 

I^evris  H.  ;}^ash,  '77 74 

Edward  P.  Roberts,  '77 45 

Ffsmk  C  Jones,  '78 tj 


Ci 
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Those  present  at  thft  meeting  were:  F.  E.  IdelL  E.  A. 
Celilmg,  P.  E-  Raqxxe,  R.  5C.  Dixon,  A.  Rksenberger,  W.  H. 
Br»loi,  and  F,  DeR.  Ftxrman. 

At  the  oonciisnoa  of  the  SecxctsBry's  report  d^  mniiites  as 
]>riiEted  m  the  Inivicatos,  and  as  read,  were  accepted. 

The  Treastirer,  Prof.  W,  EL  Bria^aL  '84,  was  then  called 
npoo  and  reported  as  fioQows : 

Tkbus[ikbm's  report. 

HoBOKXSi,  Jxaat  z,  1897. 
T^iAeAlmtmn  Associmit&m  af  tke  Sevens  JFmsHimU  €f  Teekmaiagy - 

Balance  tn  Puiui  June  17.   r8^ $2r^q2 

Does  1896  97 877.50 

Does  for  arrears 100.00 

Does  in  artvance to.  50 

51.260.92 

JEjr/^7tditmres. 
Alomni  sahscriptkyns  to  SXEVE^fS  Indicator  to  Jimc. 

»%7 $732.3^ 

F.  DeR.   Fnrman,  Correspociding  Secretaiy,  printing, 

post^^,  and  clerk  hire 101.23 

W.  H.  Bristol,  Treaanrer,  postage 2S.50 

H.  F-  Raetz.  addressing  enrelopes 1.50 

R.  M.  Dixon,  Treas.  25th  Anrnversarr  Com.,  for  sub- 
scription to  expenses  of  leceptiou 150.00 

Expenses  annual  meeting.  June  17,  1896 400 

$1,017.61 

Balance  on  hand  June  i,  1897 $243.31 
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II.— Beneficiary  Fi'nd. 

Receipts. 

Balance  on  hand  June  17,  1896 $379-78 

On  loans  repaid 72.50 

Interest  on  loan 5.62 

Bank  interest  to  Jan.  i ,   1897 10.01 

$467.9' 

Expenditures. 

Loan I  50.00 

Loan 150.00 

II200.00 

Balance  on  hand  June  i ,   1897 I267.91 

Amount  of  outstanding  loans,  including  temp>orar}'  loan  of  f6oo  to 

Stevens  Indicator |i»3i9-73 

III. — Library  Fund. 

Balance  in  fund  June  17,  1896 %\  19.34 

Bank  interest  to  Jan.  i ,  1897 4.59 

Balance  on  hand  June  i ,  1897 I123.93 

IV. — Library  Portrait  Fi'nd. 

Balance  in  fund  June  17,  1896 $1  -72 

Balance  in  fund  June  i,  1897 1.72 

V. — Stevens  Indicator. 

Receipts. 
Balance  on  hand  June  17,  1896 I312.44 

From  Prof.  Riesenberger,  Business  Manager 696.78 

From  Prof.  Furnian,  Business  Manager 30.25 

Alumni  subscriptions  to  date 732.38 

^  |i,77»-85 

Expenditures. 

Publication  July  Indicator,  1S96 1379-35 

October      '*            1896 316.50 

January      "            1897 294. 19 

April           **            1897 309.35 

Prof.  Riesenberger,  editing  July.  Octolwr,  January  and 

April  Indicators 100.00 

Prof.   Stillman,    e<iiting  July,    October,    January   and 

April  Indicators 100.00 

Stationer)'  and  printing 15-87 

Electros,  cuts  and  photographs 97-49 

Envelopes  for  mailing  Indicators 17-63 

$1,630.38 

Balance  on  hand  June  i,   1897 5141 -47 

Respectfully  .subniitte<l, 

\V.  11.  Bristol,  Treasurer. 


"  January      '* 
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On  motion,  the  Treasurer's  report  was  accepted. 

The  customary  report  from  the  retiring  Alumni  Trustee, 
Mr.  Frank  E.  Idell,  Jr.,  '77,  was  called  for,  but  as  he  had  been 
unavoidably  detained,  Mr.  Alexander  C.  Humphreys,  '81,  of  the 
Board  of  Trustees,  gave  an  informal  report  announcing  the  elec- 
tion of  the  new  Alumni  Trustee.,  Mr.  Idell  arrived  later  and 
submitted  the  following  report : 
Mr.  President  and  Members  of  the  Alumni  Assoeiation, 

As  the  retiring  Alumni  Trustee,  I  have  to  present  a  short  re- 
port of  the  condition  of  the  Institute  during  the  past  3'^ear. 

About  as  many  students  attended  the  College  during  this 
3'ear  as  during  the  year  previous,  with  fair  prospects  of  having  a 
large  class  enter  next  fall. 

The  graduating  class  this  year  is  not  as  large  as  that  of  last 
year.  Their  training  has  been  thorough,  and  they  are  now  fully 
prepared  to  take  up  their  professional  work  on  a  larger  scale  with 
ever>^  confidence  of  ultimate  success. 

The  Institute  has  suffered  somewhat  from  the  hard  times  ; 
the  financial  report  of  the  Board  of  Trustees  for  the  year  show- 
ing a  slight  deficit. 

The  endowment  fund  of  the  Institute  is  not  large  and  it  re- 
quires very  judicious  handling  to  make  the  total  income  meet  the 
expenses. 

It  is  hoped  that  each  alumnus  will  continually  bear  in  mind 
the  needs  of  the  Institute  and  will  do  all  he  can  to  interest  his 
friends  in  the  College  and  to  advocate  it  as  the  best  place  to  send 
young  men  to  study  mechanical  engineering.  The  number  of 
technical  schools  is  increasing  and  we  must  look  alive  if  we  are 
to  have  our  fair  proportion  of  students.  The  high  standing  of 
the  Institute  is  to  be  maintained,  and  this,  with  the  earnest  and 
persistent  work  of  our  graduates  and  friends  must  be  relied  upon 
to  attract  students  to  Stevens. 

During  the  past  year  we  celebrated  our  25th  anniversary. 
Those  of  you  who  were  able  to  be  present  at  the  celebration  know 
what  a  great  success  it  was  toth  in  the  numbers  present  and  in 
the  enthusiasm  awakened.  If  the  spirit  of  the  celebration  will 
continue  to  abide  with  us,  then  the  success  of  the  Institute  is  as- 
sured for  all  time. 
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You  also  know  of  the  generous  gifts  of  $30,000  to  the  En- 
dowment Fund  made  by  Mrs.  Edwin  A.  Stevens  and  of  $10,000 
to  the  Building  Fund  made  by  President  Morton.  We  recognize 
in  these  g^fts  the  deep  and  continuing  interest  of  the  donors  in 
the  welfare  of  our  Alma  Mater. 

The  exhibition  of  work  done  by  our  graduates  calls  for  the 
highest  praise  and  it  is  safe  to  say  that  no  technical  school  of  the 
same  or  greater  number  of  years  standing  can  show  such  an 
amount  of  excellent  original  work  :  The  Institute  is  proud  of  its 
graduates  and  the  graduates,  I  know,  are  proud  of  the  Institute. 

As  an  outcome  of  this  exhibition,  a  permanent  exhibition  of 
work  done  by  the  graduates  has  been  started — many  of  the  ex- 
hibitors having  presented  their  apparatus  to  the  Institute  for  this 
purpose,  and  as  this  exhibition  grows,  it  will  prove  an  incentive 
to  greater  efforts,  not  only  to  the  undergraduates  but  to  the 
Alumni  as  well. 

During  the  past  year  the  Trustees  provided  a  course  of  lec- 
tures on  ' '  Patent  Law  * '  and  *  *  Business  Methods. '  * 

These  lectures  were  well  attended  but  deserved  a  much 
larger  attendance  on  account  of  the  importance  of  the  subjects 
treated.  A  similar  course  of  lectures  will  be  given  during  the 
coming  year,  and  it  is  expected  that  one  of  them  will  be  devoted 
to  the  subject  of  the  '  *  Commercial  side  of  Engineering  problems, ' ' 
so  as  to  show  the  student  the  necessity  of  considering  the  dollar 
side  of  the  question  when  at  work  on  original  designs  of  machines, 
manufacturing  and  power  plants. 

I  regret  very  much,  to  state  that  the  continued  illness  of 
Prof.  Mayer  may  necessitate  his  withdrawal  from  active  duty  but 
it  is  hoped  that  it  will  not  be  necessary  for  him  to  sever  entirely 
his  connection  with  the  Institute  for  which  he  has  done  so  much. 

I  now  have  the  pleasure  to  announce  that,  at  the  meeting  of 
the  Trustees  held  last  evening,  Mr.  L.  H.  Nash,  '77,  was  elected 
Alumni  Trustee  for  a  term  of  three  years. 

In  concluding  I  would  thank  you  for  the  honor  which  you 
have  conferred  uf)on  me  in  having  made  me  one  of  your  represen- 
tatives upon  the  Board  of  Trustees,  and  which  honor  I  now  re- 
sign into  the  hands  of  an  able  and  efficient  succCvSsor. 

Respectfully  submitted,  F.  E.  Idell. 


334  Aiumni  Meeting. 

The  Trustees  of  the  Alumni  Building  Fund  then  reported  as 
follows : 

June  15,  1897. 
To  the  Members  of  the  Stevens  Institute  Aiumni  Association. 

Gentlemen  :  The  condition  of  the  Alumni  Building  Fund 
at  this  date  is  as  follows  : 

Amount  received  from  all  sources  to  June  15,  1897 $25,366.38 

Amount  in  Fund  June  i,  1896 13,400.81 

Increase  for  year $11,965.57 

Paid  rental  for  box  in  safe  deposit  vault 6.00 

Net  increase  for  year $1 1»959-57 

The  receipts  during  the  past  year  have  come  from  the  follow- 
ing sources : 

Interest  on  $20,000  bonds  (contribution  of  President  Morton) ....  $  950.00 

Interest  on  invested  funds 623.07 

Subscriptions  paid 257.50 

New  Contributions  : 
Preset  Morton,  1,000  shares  Texas  &  Pacific  R.R.  stock,  present 

value $10,000.00 

A.  R.  Wolif,  '76 25.00 

A.  G.  Glasgow,  '85 100.00 

Wm.  T.  Magruder,  '81 10.00 

Total $11,965.57 

Total  amount  in  Fund,  including  interest  to  June  15,  1897 $26,448.17 

Respectfully  submitted, 

Henry  Morton, 

A.   RiESENBERGER, 

Trustees  of  Fund. 

Upon  motion,  this  report  was  accepted. 

In  response  to  an  invitation  from  the  chairman  for  a  state- 
ment from  the  Committee  in  Charge  of  the  Twenty-fifth  Anni- 
versary of  the  Institute,  Mr.  Alexander  C.  Humphreys  said  that 
the  committee  had  been  most  agreeably  surprised  at  the  interest 
shown  by  the  members  of  the  Association  and  the  large  number 
present  at  the  banquet  at  the  Waldorf.  He  also  spoke  of  col- 
lege spirit  met  in  all  quarters  and  of  the  good  effect  produced. 

The  following  applications  for  membership  to  the  Associa- 
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tion  were  received.  All  were  from  members  of  the  class  of  '  97 
and  were  elected  :  Willard  J.  Beach,  A.  Beutler,  Jr.,  P.  J.  Brune, 
Percy  Litchfield,  and  Thomas  J.  Main.  In  this  connection  it 
was  explained  that  this  year  a  departure  had  been  made  from  the 
usual  custom  of  electing  the  graduating  class  e7i  masse  without 
first  ascertaining  from  all  the  members  their  willingness  to  join 
the  Association.  This  year,  application  cards  were  printed  and 
distributed,  together  with  a  copy  of  the  Constitution  of  the 
Alumni  Association,  to  each  member  of  the  graduating  class,  fifty 
of  whom  applied  for  admission  and  were  elected  by  the  Execu- 
tive Committee  in  advance  of  the  general  meeting.  The  five 
applications  mentioned  above  were  received  too  late  for  the  Ex- 
ecutive Committee  to  act  upon. 

The  result  of  the  election  of  officers,  Directors  and  Alumni 
Trustees,  all  of  whom  will  constitute  the  Executive  Committee 
for  the  ensuing  year,  was  submitted,  as  follows  : 

Prksidext. 
John  W.  Lieb,  Jr.,  *8o. 

First  Vick-President. 
Robert  M.  Dixon,  '81. 

Second  Vice-President. 
Hosea  Webster,  '82. 

Corresponding  Secretary. 
P'ranklin  DeR.  Furman,  '93. 

Recording  Secretary. 
Gordon  Campbell,  '88. 

Treasurer. 
William  H.  Bristol.  '84. 

Directors. 
Edward  A.  UeliHng,  '77,   and  Philip  E.    Raqu^,  '76,  hold 
over;  Ernest  H.  Foster,  '84,  and  William  R.  King,  '86,  elected. 

Alumni  Trustees. 
George  M.  Bond,    '80,  and  Harry  de  B.  Parsons,  '84,  hold 
over;  Lewis  H.  Nash,  '77,  elected. 

President  E.  P.  Roberts  of  the  Association,  who  had  expected 
to  be  present  up  to  the  last  minute,  sent  a  letter,  from  which  the 
following  is  an  extract  :  **I  have  been  looking  forward  to  this 
meeting  ever  since  I  was  honored  with  the  Presidency  of  the 
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Association,  and,  although  rejoicing  that  it  was  my  privilege  to 
be  present  at  the  twenty-fifth  anniversary  of  Stevens,  neverthe- 
less, in  some  respects,  I  desired  even  more  to  be  present  at  the 
meeting  about  to  take  place.  ...  I  forward  my  address, 
regretting  that  I  cannot  deliver  it  in  person."  The  address  was 
read  by  the  acting  Secretary,  and  is  as  follows : 

THE   MECHANICAL   ENGINEER   AS   A   CITIZEN. 

The  statement  that  every  man  should  be  a  good  citizen  is 
one  in  which  all  are  willing  to  acquiesce,  although  there  are  com- 
paratively few  who  make  it  a  principle  of  action.  There  are  cer- 
tain general  duties  as  a  citizen  which  every  man  should  perform, 
and  in  addition  thereto,  each  man  should  do  that  special  work  for 
which  he  is  best  fitted.  Any  problem  in  social  economy  affects 
all,  but  there  is  one  problem  of  special  interest  to  the  Mechan- 
ical Engineer,  and  which  he  is  especially  well  fitted  to  study, 
discuss,  and  report  upon,  and  the  result  of  his  investigations 
should  prove  of  benefit  to  the  connn unity.  It  is  what  is  some- 
times termed  *  *  The  Relation  of  Capital  to  Labor  ' '  and  also  '  *  The 
Conflict  between  Labor  and  Capital." 

It  is  not  intended  in  this  address  to  offer  any  solution  to  the 
problem,  but  to  point  out  why,  in  the  speaker's  opinion,  the 
Mechanical  Engineer  is  especially  fitted  to  assist  in  its  considera- 
tion. 

In  the  first  place,  is  there  a  problem  to  be  solved  ?  Secondly, 
is  there  a  '*  conJUcf  between  Labor  and  Capital  ?  Granting,  for 
thv;  present,  that  there  is  a  problem,  let  us  consider  whether  the 
relalio".  of  lalor  lo  capital  is  a  "  conflict."  It  seems  to  me  that 
it  is,  and  necessarily  so,  and  I  submit  the  following  projxjsitions 
in  ])roof  of  the  correctness  of  the  statement. 

Any  investigation  should  aid  to  discover  facts  ;  a  theory 
may  be  fonnulated  afterward.  The  question  is  not  **  What 
should  be,"^  but  what  arc  the  facts. 

I  St.  Every  man  desires  as  large  a  return  from  his  investment 
as  lie  can  obtain. 

2d.  The  capital  of  the  wealthy  man  is  money,  or  its  equiva- 
lent ;  the  capital  of  the  brain  worker  is  his  knowledge  ;  the  cap- 
ital of  the  skilled  artisan  is  his  skill ;  and  the  capital  of  the 
luiskilled  latorer  is  his  physical  strength.     All  are  various  forms 
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of  capital,  and  a  man  may  possess  more  than  one  form.  Money 
capital  is,  however,  differentiated  from  other  forms  of  capital  in 
certain  respects,  and  is  what  is  generally  termed  **  Capital.'' 

3d.  If  the  foregoing  is  a  statement  of  facts,  there  must  be 
a  conflict  between  all  forms  of  capital  ;  not  only  conflict  between 
capitalists  of  different  classes,  but  between  those  of  the  same 
class.  It  is  only  by  avoiding  comp>etition  that  there  can  be  no 
conflict  between  those  of  the  same  class,  but  the  conflict  will  still 
exist  between  those  of  different  classes. 

4th.  It  is  to  overcome  and  prevent  competition  that  Trusts 
and  Labor  Unions  are  formed,  both  being  "  ITnions."  This  cer- 
tainly is  the  case  for  '*  Trusts,"  and  is  the  distinctive  feature  of 
Labor  Organizations,  differentiating  them  from  Mutual  Aid  So- 
cieties of  other  kinds,  such  as  the  Turners  Associations,  or  other 
associations  having  educational,  insurance,  and  other  benefits. 

5th.    "  In  union  there  is  strength." 

6th.  The  strength  is  exerted  for  the  benefit  of  those  in  the 
Union,  and  may,  or  may  not,  be  detrimental  to  all  outside  of  the 
Union,  but  is,  in  its  very  nature,  opposed  to  those  with  whom  it 
is  in  conflict. 

7th.  To  equally  benefit  all,  all  nuist  belong  to  the  union, 
without  limitations  as  to  city,  state  or  continent ;  but  this  neces- 
sitates the  millenium,  and  something  less  perfect  will  be  the 
working  conditions. 

8th.  Large  capital  is  necessary  to  carry  out  great  industrial 
enterprises,  and  every  indication  points  to  the  increase  of  "  Com- 
binations of  Capital." 

9th.  Labor  Unions  are  also  increasing  in  strength,  and  evi- 
dently will  continue  to  grow. 

loth.  Trusts  and  Lalx)r  Unions  have  been  both  beneficial  and 
injurious  to  the  community  at  large,  and  it  is  the  aim  of  the 
State  Government  to  so  control  as  to  prevent  any  exercise  of 
power  by  one  to  the  injury  of  another,  whilst  giving  to  each  the 
largest  personal  liberty,  and,  therefore,  it  is  the  duty  of  the  State 
to  investigate  whatever  seems  to  be  a  menace  to  the  rights  of  any 
of  its  citizens,  and  formulate  and  introduce  rules  for  the  regula- 
tion of  any  evil  which  is  found  to  exist,  or  appears  to  be  immi- 
nent. 
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Having  presented  the  foregoing  propositions  for  considera- 
tion, let  us  consider  the  special  conflict  between  the  capital  of 
money  and  the  capital  of  physical  force,  either  skilled  or  un- 
skilled, this  being  the  conflict  generally  meant  by  the  phrase, 
**The  Conflict  between  Capital  and  Labor/'  digressing  long 
enough  to  state  that  the  brain  worker  is  not  only  **  in  the  fight," 
but  generally  *  *  between  two  fires ' '  ;  and  also  that  the  exerter  of 
physical  force  is  not  the  only  workman,  or  laborer. 

Let  us  briefly  consider  the  growth  of  manufacturing  estab- 
lishments. In  the  earlier  portion  of  the  centur>',  manufacturing 
was  largely  manual  labor,  and  carried  on  in  small  shops  or  at  the 
home  of  the  owner.  The  skilled  workmen  were  graduated  ap- 
prentices of  the  proprietor,  and  the  unskilled  were  apprentices 
who  were  practically  members  of  his  family,  and  all  were,  to  a 
great  extent,  on  the  same  social  plane.  Later,  the  shops  in- 
creased in  size,  but  the  men  were  still  known  to  the  proprietor, 
not  only  by  name,  but  by  character,  and  individual  effort  for 
good,  or  bad,  came  directly  under  his  eye. 

At  the  present  time,  manufacturing  is  largely  carried  on  by 
corporations.  The  Board  of  Directors  meet ;  possibly  the  times 
are  bad,  or  an  energetic  competitor  has  cut  prices.  The  balance 
sheet  is  studied — the  manager  is  notified  that  he  }}iusf  reduce 
cost.  If  he  does  not,  he  loses  his  position.  He  studies  the  situ- 
ation ;  the  labor  item  as  well  as  the  purchase  of  material  must  be 
cut.  He  notifies  his  subordinates.  Shortly  the  cut  reaches  the 
*' hands."  They  must  either  submit  or  *' fight.'*  It  maybe 
that  the  facts  are  that  if  a  reduction  is  not  made,  the  factory 
must  close.  If  it  close,  the  money  capitalist  loses  possibly  all  his 
investment ;  the  laborer  loses,  for  a  time,  an  opportunity  to  profit- 
ably invest  his  capital,  and  the  necessities  of  the  laborer  cause 
him  to  accept  a  condition  which  is  to  the  benefit  of  the  capitalist. 
On  the  other  hand,  the  "cut"  may  be  ordered,  not  by  actual 
necessity,  but  to  **  make  a  showing,"  in  which  case  the  laborer 
feels  that  he  has  a  just  grievance,  and  that  there  is  not  a  just 
proportion  of  the  profits  being  shared  between  capital  and  labor. 
This  brings  us  to  two  questions — 

I  St.  Should  there  be  a  division  of  the  profits  between  capital 
and  labor  ? 
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2d.  What  is  a  fair  division  ? 

Relative  to  the  first  consideration,  many  will  argue  that 
there  is  no  basis  in  equity  for  the  sharing  of  profits  between 
capital  and  labor  ;  that  the  facts  are  that  the  capitalist  invests  his 
money,  and  engages  certain  men  to  act  as  his  assistants,  and  cer- 
tain others  to  act  as  skilled  and  unskilled  workmen  ;  that  he 
agrees  to  pay  each  one  a  fixed  amount  as  long  as  he  is  in  his 
employ,  and  that  any  employee  has  a  right  to  stop  work  when- 
ever he  so  desires  (unless  limitations  have  been  made  in  the 
contract),  and  that  the  profits  of  the  business  depend  entirely 
upon  the  manager's  ability  to  create  or  fill  a  demand  for  his 
goods,  and  to  fill  such  a  demand  at  a  price  which  will  leave  a 
profit.  If  the  foregoing  is  correct,  then  "  Profit  Sharing  "  is  not 
based  on  a  principle  of  equity,  but  upon  the  principle  that  it  is 
beneficial  to  the  capitalist.  This  does  not  imply  that  it  may  not 
also  be  beneficial  to  the  laborer,  or  that  it  should  not  be  studied 
in  its  relation  to  each.  A  different  form  of  **  Profit  Sharing" 
is  what  is  known  as  **  Co-operation."  In  "  profit  sharing"  the 
capitalist  generally  retains  entire  control  of  the  business,  in 
other  words,  it  is  his  business,  and  he  decides  that  if  his  em- 
ployees receive  a  certain  proportion  of  the  profits  he  will  save 
in  operating  expenses  something  more  than  the  amount  which 
they  receive ;  therefore,  the  question  as  to  what  is  a  proper 
division  of  the  profits  between  capital  and  labor  is  not,  necessa- 
rily, a  factor  in  the  decision  as  to  the  ratio  of  division.  When, 
however,  it  is  a  matter  of  "Co-operation,"  the  division  of  the 
profits  and  losses  between  capital  and  labor  is  one  of  the  princi- 
pal factors,  and  those  interested  in  the  organization  of  co-opera- 
tive enterprises  are  not  likely  to  find  that  there  is  any  moral  law 
which  does,  or  should,  control  ;  because  the  risks  and  possible 
gains  will  be  studied  by  the  various  investors — the  investor  of 
money,  of  brains  to  manage  the  business,  and  the  laborer,  skilled 
and  unskilled,  and  what  they  are  willing  to  agree  upon  depends 
entirely  upon  the  special  case.  If  in  "  Co-operation  ' '  there  is 
no  fixed  law  of  division,  how  can  there  be  when  the  conditions 
are  those  of  private  ownership  ? 

Possibly  certain  of  the  foregoing  statements,  without  refer- 
ence to  the  context,  would  seem  to  indicate  a  belief  on  the  part  of 
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It  is  not  supposed  that  any  sudden  change  for  the  better 
would  follow  the  putting  into  practice  by  all  Stevens*  graduates 
of  the  advice  given  or  suggestions  made  in  this  address.  If, 
however,  Stevens'  men  would  take  hold  of  this  matter,  and  each 
one  would  study  the  problem  until  he  thinks  he  knows  something 
about  it,  and  then  continue  until  he  arrives  at  the  conclusion 
that  he  knows  ver>'  little  about  it,  and  then  present  what  little 
he  does  know  to  the  consideration  of  Labor  Organizations,  Boards 
of  Trade,  Engineering  Societies,  etc. ,  Stevens'  men  would  be  a 
factor,  and  not  a  small  one,  in  the  solution  of  one  of  the  most 
important  problems  in  social  economy. 

Doubtless  some  of  the  propositions  which  have  been  set  forth 
in  this  address  will  not  be  accepted  by  some  as  statements  of 
facts.  For  the  purpose  of  the  address,  it  makes  no  difference 
whether  or  not  they  be  so  accepted  :  what  I  desire  is  that  every- 
one should  study  the  case  for  himself,  and  decide,  not  only  upon 
the  accuracy  of  the  few  statements  I  have  presented,  but  upon 
the  vast  numl)er  of  other  questions  which  will  confront  him  as  he 
takes  up  the  study  of  the  problem.  Not  only  Profit  Sharing,  Co- 
operation, Governmental  Control,  and  some  other  matters  which 
have  been  touched  upon  must  be  investigated,  but  arbitration 
enforced  by  the  Government ;  arbitration  as  agreed  upon  for 
each  issue  after  the  issue  has  arisen  between  the  contending 
parties ;  arbitration  by  a  standing  Board  composed  of  members 
of  each  party  ;  the  piece  rate  system  ;  the  fixed  daily  wage  ;  the 
sliding  scale  system  ;  and  other  questions  too  numerous  to  men- 
tion will  confront  the  investigator,  and  will  require  for  considera- 
tion a  knowledge  of  the  various  classes  of  men,  and  also  of  the 
histor>'  of  the  subject,  the  successes  and  failures,  and,  as  far  as 
can  be  discovered,  the  reasons  which  caused  success  or  failure. 
It  is  an  endless  studv,  but  it  is  worth  unlimited  effort. 

All  of  us  who  attended  the  celebration  of  the  twenty-fifth 
anniversary  of  Stevens  not  only  had  our  hearts  (juickened  with 
love  for  our  Alma  Mater,  but  threw  back  our  shoulders  and  held 
up  our  heads  with  pride  in  being  graduates  of  an  institution 
which  could  show  such  a  record  as  was  manifested  at  that  time. 
We  have  all  heard  manv  addresses  as  to  the  value  of  a  Median- 
ical  Engineer  to  the  community.     If  he  will  take  the  position 
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which  he  should,  as  a  professional  man,  he  will  be  a  power  foJ 
good  in  the  community  at  large,  and  those  who  meet  to  celebrate 
the  fiftieth  anniversary  of  Stevens  will  number  not  only  those 
noted  for  their  engineering  attainments,  but  also  those  known 
far  and  wide,  and  not  only  noted,  but  loved  and  reverenced,  for 
what  they  have  done,  either  to  lessen  the  hardships  of  the  strife 
between  capital  and  lalK>r,  or,  if  it  be  possible,  for  having  shown 
both  by  precept  and  example  how  to  form  a  Union  which  will 
embrace  employer  and  employee,  making  them,  not  antagonists, 
but  partners  ready  and  willing  to  discuss  and  adjust  all  their 
differences. 

Mr.  Roberts'  address  was  listened  to  with  much  interest,  and 
was  the  subject  of  remark  and  commendation  by  several  of  the 
subsequent  speakers.  A  vote  of  thanks  was  tendered  Mr.  Rob- 
erts for  the  interest  he  had  taken  in  this  matter. 

President  Morton  was  invited  by  the  chairman  to  address 
the  Association,  which  he  did  in  his  ver>'  characteristic  and 
agreeable  manner.  His  marked  enthusiasm  on  all  points  touched, 
infused  itself  into  the  members  present,  who  loudly  applauded 
him  at  the  conclusion  of  the  following  address  : 

Afr.  President  and  Gentlemen  of  the  Alumni  Assoeiation  : 

I  think  I  may  regard  it  as  an  augury  of  good  omen  that  we 
meet  here  to-night  with  the  Silver  Wedding  of  our  Alma  Mater 
l>ehin(i  us  and  her  Golden  Wedding  before  us,  as  an  object  to 
look  forward  to  and  prepare  for. 

What  is  more,  we  can  look  back  upon  our  Silver  Wedding 
and  its  commemoration  with  a  large  share  of  solid  satisfaction. 

I  will  admit  that  when  on  a  like  occasion  last  year  I  had  the 
pleasure  of  addressing  you,  I  entertainca  very  serious  misgivings 
as  to  whether  it  would  be  possible  for  us  to  carr>'  off  the  cere- 
monies of  our  25th  anniversary  in  a  manner  worthy  of  the  occa- 
sion and  creditable  to  all  concerned  and  these  misgivings  I  know 
were  shared  by  many  of  those  to  whose  energy  and  self-sacrific- 
ing exertions  the  remarkable  success  of  our  celebration  was  sub- 
stantially due. 

But  with  the  characteristic  courage  and  determination  to 
conquer  fate  which  has  had  nuich  to  do  with  their  success  in  life. 
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these  gentlemen  took  hold  of  the  enterprise  in  its  various  parts 
with  the  result  of  achieving  such  a  phenomenal  success  as  sur- 
prised even  themselves  and  astonished  ever>^  one  else. 

Where  so  many  did  well  it  is  difficult  to  particularize  but  I 
cannot  refrain  from  mentioning  the  debt  we  owe  to  Mr.  Hum- 
phreys in  the  organization  of  the  Banquet  at  the  Waldorf,  to  Prof. 
Bristol  for  getting  up  the  Exhibition  in  the  Institute  Building 
and  to  Mr.  Wetzler  for  securing  such  preliminary  and  subsequent 
notices  in  the  press  as  thousands  of  dollars  could  not  have  pur- 
chased. 

In  connection  with  the  above  I  should  be  most  ungrateful  if 
I  did  not  mention  the  energy  and  enthusiastic  devotion  displayed 
by  a  large  number  of  our  under-graduates  who  labored  not  only  in- 
defatigably  but  with  great  intelligence  and  skill,  and  not  only  all 
day  but  long  into  the  nights,  in  arranging  the  exhibits  and  fitting 
up  the  various  rooms  for  their  reception  and  operation. 

Nor  should  I  forget  the  almost  one  hundred  graduates  who 
often,  at  large  expense,  rendered  the  success  of  this  exhibition 
possible  by  the  exhibits  which  they  sent. 

To  all  our  thanks  are  justly  due  in  no  stinted  measure,  and 
they  should  be  long  and  warmly  remembered. 

Among  the  many  gratifying  results  of  these  Anniversary 
celebrations  we  may  number  the  generous  gift  by  Mrs.  Stevens  of 
houses  and  land  which  will  add  at  once  $1500  to  the  yearly  in- 
come of  the  Institute  and  is  likely  in  the  coming  years  to  largely 
appreciate. 

Some  time  ago  it  was  suggested  that  the  Institute  had  not 
been  properly  advertised  but  I  think  that  this  can  no  longer  be 
said  with  any  show  of  reason. 

The  Sunday  Supplement  of  the  N'ezc  York  Times  with  its 
strikingly  illustrated  article,  Professor  Coleman  Sellers'  descrip- 
tion of  the  Anniversary  Celebration  occupying  the  first  page  of  the 
London  Eyigiyiecring  for  March  26th  and  the  full  notices  which 
have  appeared  in  all  the  American  Engineering,  Electrical  and 
General  Scientific  Journals,  constitute  an  output  in  which  our 
Press  Committee  may  well  take  pride,  and  which  will  carry  the 
fame  of  the  name  of  the  Institute  as  our  graduates  have  already 
carried  its  fame  into  every  quarter  of  the  globe. 
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The  events  «5t  the  last  year  have  raui^ht  as  the  En^neering- 
strengfth  ot  our  Ahimni  individually  jud  collectively  and  have  done 
more  than  anything-  before  ro  bnn^-  our  (jraduates.  Under- gradu- 
ates and  Prtites.s«irs  into  contact  and  svmDathv  and  form  links  of 
union  which  we  may  hope  will  jryow  stroni^er  as  die  years  roll 
on. 

In  conchision  then  let  me  -^ay  that  whether  I  Io«3k  backward 
on  what  has  ioeen  .iccomolishea  or  forward  to  that  which  we  mav 
reas<:»nably  hope  to  attain  I  -^ee  nothinjj  but  encouragement  and 
fit  subjects  for  oonin^tulation. 


The  Chairman  then  caileil  upjn  -^sverai  oi  the  profess?ors  and 
meml)ers  present,  among-  whom  were : 

F*rnfess<:>r  Kroeh.  who  spoke  ■)f  rhc  happy  time  enjoyeti  by 
all  during-  tlic  twenty -fifth  anniversary-  celebrations,  and  also  of 
President  MortiiU  -*  article  in  Tkt:  Cosmopolitan  on  *  Modem  Edu- 
cation." 'i welling  especially  on  the  thoughts  sujij;g-ested  by  the 
term,  '"  liberal  technical  education."  which  was  there  used.  Pro- 
fe.s.s<:>r  Kroeh  did  not  lose  the  opportunity  to  speak  oi  the  Depart- 
ment of  Langiiayres  at  the  Institute  and  to  state,  incidentally, 
that  he  was  alvout  to  wntc:  several  new  text-lx)oks  on  modem 
laniTuages.  which  brought  :«-'rth  m  aui.iiblc  and  concerte<l  siijh 
from  M-^me  '"jf  t:ie  yr-unger  members  ind  laughter  from  others. 
T'-j  this 

Dr.  rVcver  w::*'*  -.v. is  next  caile'i  u-otm.  resm  ■ndeil  that  he  was 
rn.'t  jiiilty  '"jf  wr.f.niT  text--:o<^ks.  -.vLiich  to  him  was  a  comforting 
ass u ra :ice.  La  ii  u"  'i  t er .  L » r .  Tto  y er  als ^  t'  x  ■*  k  \  Hzcasi*  ■> n  x.o  <peak 
■  ;rieriv  -"jf  the  nar:  taken  'r-v  the  Perartment  '.n*  Electncit^'  in  the 
f-vrtity-tirth  .iiini-.-ersar;.-  exhibition. 

Mr  W : 1 1  i a :r.  Kent,  w h» :•  :"« >  1I<  ■  wei i .  a.^sumed  that  he  had  been 
called i  ".t'.::n:sc  ^:  t!:e  fact  that  ;ie  wxs  a  member  of  the  oldest 
■::as-  r-i'-rrscn-e*:  that  cveninLT.  and.  w.-rkin*.^ -^n  that  assumption, 
ii:-!-:':  r'.-.at  he  n::^-'::  '"■cl«:n^  t-."'  one  of  the  t^Idest  classes,  but  that 
he  ::■:  "•.".  :=e'.  t!;c  •  Mest.  ':■>  my  means.  He  called,  serious  at- 
ter.t.'"':  :  the  iii-ir'rs-  .'f  Mr.  R'^-ens.  anti  declared  that  the  labor 
or-  '.*.•-::'.  >  -v-rth*-  -.f  the  .ittcn.t:«;'G  '.-^f  oil  minds,  and  that  it  can 
".e  '•"-I-  rl  .nl;  "-y  i  oroce^s  •.  f  ev';lut:«-^n.  thn.^ugh  which  it  is  now 
'a.--:::^-    \\v\  the  result  •>:  which  no  man  can  tell. 
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Mr.  Gus  C.  Henning  presented  several  thoughts  that  had 
occurred  to  him  during  the  silver  anniversary  exhibition,  stating 
that  while  the  steam,  gas,  and  electrical  industries  had  be«n 
developed  by  our  graduates,  that  of  hydraulics  was  not  in  much 
evidence,  which  was  a  matter  of  regret.  The  mechanical  con- 
struction of  the  articles  exhibited,  he  averred,  was  of  a  high 
character  and  extremely  creditable,  showing  unmistakable  evi- 
dence of  the  valuable  training  received  in  the  Physical  Labora- 
tory. Without  exception,  all  of  the  mechanisms  exhibited  were 
noted  for  the  accuracy  and  precision  of  results  obtained,  and  that 
they  showed  a  real  advancement  and  improvement  along  engi- 
neering lines.  Mr.  Henning  also  said  that  the  value  of  mathe- 
matics to  the  graduate  engineer  should  not  be  underestimated  on 
the  ground  that  it  is  of  little  practical  use,  for,  although  it  is  not 
used  in  practice  as  a  pure  science,  it  is  often  of  great  advantage 
in  taking  **  short  cuts,"  which  are  based  upon  what  is  studied  at 
Stevens. 

Mr.  E.  A.  Uehling  also  responded  with  a  few  remarks  bear- 
ing upon  President  Roberts'  address,  in  which  he  said  that  the 
engineering  profession  knows  better  than  any  other,  both  sides  of 
the  labor  question,  and  in  the  solution  of  the  problem  which 
must  come,  the  engineer  must  stand  between  the  capitalist  and 
the  laborer. 

Dr.  Durand  Woodman  entertained  the  members  with  several 
stories  in  connection  with  his  comments  on  the  good  purpose  to 
which  men  of  means  could  bestow  at  least  a  part  of  their  fortune 
by  remembering  the  Stevens  Institute. 

Mr.  P\  DeR.  Furman,  on  part  of  the  Indicator,  invited  the 
members  of  the  Association  to  contribute  articles  of  general 
interest  on  engineering  topics ;  to  send  notices  promptly  of  re- 
moval, change  of  occupation,  accomplishments,  notcivorthy  or  special 
work  in  hand,  or  any  news  for  the  personal  columns  of  the  Indi- 
cator in  which  classmates  or  brother  alumni  might  be  interested. 
In  case  of  modesty  on  the  part  of  those  who  have  accomplished 
or,  those  who  are  doing  creditable  work,  as  italicised,  or  in  case  the 
person  or  persons  so  engaged  should  underestimate  their  work, 
friends  are  invited  to  send  notice  of  such  work,  and,  although 
meagre,  the  information  so  received  will  l^e  worked  up,  if  possible. 
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by  the  editors.  A  large  proportion  of  this  matter  is  now  obtained 
by  review  of  the  trade  journals,  and  much  is  undoubtedly  lost 
which,  if  brought  together,  would  help  materially  to  keep  the 
work  of  Stevens  graduates  prominently  before  the  public,  and 
thus  would  the  quarterly  record  of  the  work  of  our  graduates 
redound  to  the  honor  and  credit  of  Stevens.  Members  of  the 
Association  can  also  assist  the  management  by  returning  the 
compliment  paid  to  the  Indicator  by  its  advertising  patrons, 
whenever  articles  in  their  lines  are  needed,  and  by  always  men- 
tioning the  Stkvkns  Indicator  in  any  correspondence. 

The  meeting  then  adjourned. 

It  was  the  largest  annual  meeting  in  the  history  of  the  Asso- 
ciation.    Those  present  were : 


President  Morton, 
Professor  MacCord, 

Kroeh, 
James  M.  Cremer,  '76, 
Gus  C.  Henning,  '76, 
William  Kent,  '76, 
Adam  Riesenberger,  '76, 
Alfred  P.  Trautwein,  '76, 
William  E.  Geyer,  '77, 
Frank  E.  Idell,  '77, 
Edward  A.  Uehling,  '77, 
Durand  Woodman,  '80, 
Robert  M.  Dixon,  '81, 
Alex.  C.  Humphreys,  '81, 
Hosea  Webster,  '82, 
William  H.  Bristol,  '84, 
Ernest  H.  Foster,  '84, 
DaN-id  S.  Jacobus,  '84, 
Edwin  Burhorn,  '85, 
Charles  E.  Machold,  '85, 
William  M.  Stevens,  '85, 
Fred.  N.  Morton,  '86, 
Robert  M.  Anderson,  '87, 
Joliannes  H.  Cuntz,  '87, 
Henry  A.  Bang,  '88, 
Richard  Beyer,  '88, 
Gordon  Campbell,  '88, 
N.  St.  George  Campbell,  '88, 
George  Dinkle,  '88, 
Paul  Doty,  '88, 


Franklin  DeR.  Furman,  '93, 
Henry  Kopp,  '93, 
Edward  D.  Lewis,  '93, 
George  L.  Wall,  '93, 
Fxlward  P.  Buffett,  Jr.,  '94, 
Charles  C.  Hartpence,  '94, 
Morris  W.  Kellogg,  '94, 
Charles  W.  MacCord,  Jr..  '94, 
Gilbert  Rosenbusch,  '94, 
Louis  Ruprecht,  '94, 
Percy  Allen,  '95, 
George  E.  Bruen,  '95, 
Albert  F.  Ganz,  '95, 
Robert  E.  Hall,  '95, 
Edward  M.  Harrison,  Jr.,  '95, 
Edmund  Kemble,  '95, 
Charles  P.  Paulding,  '95, 
Edward  W.  Robinson,  '95, 
Charles  J.  Slipper,  '95, 
John  P.  Badenhausen,  '95, 
Harr>'  T.  Bernhard,  '96, 
W'illiam  J.  A.  Boucher,  '96, 
Waldo  E.  Denton,  '96. 
Walter  H.  Dickerson,  '96, 
James  B.  Faulks,  Jr.,  '96, 
Celestino  Garcia,  '96, 
Robert  E.  Leber,  '96, 
William  H.  MacGregor,  '96, 
Charles  B.  Peck,  '96, 
Leonard.  Seeligsberg,  '96, 
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Edward  Duconiniun,  '88. 
John  V.  L.  Pierson,  '88, 
Henr>'  L.  Ebson,  '89. 
Fre<lerick  J.  Gubelman,  '89, 
William  D.  Hoxie,  '89, 
Robert  C.  Oliphant,  '89, 
George  L.  Todd,  '90, 
Henry  Torrance,  Jr.,  '90, 
Lloyd  H.  Netllelon,  '91, 
Frederick  Gardiner,  '92, 
Electus  D.  Litchfield,  '92, 
Herman  Ix)ewenherz,  '92, 
William  O.  Ludlow,  '92. 
Bancroft  G.  Braine,  '93, 


Max  J.  Weichert,  '96, 
Wallace  Willett,  '96, 
Arthur  J.  Wood,  '96, 
Cliffonl  G.  Woolson,  '96. 
Donald  Campbell,  '97, 
Jacob  E.  Cromwell,  '97, 
Charles  P.  Hidden,  '97, 
Olaf  M.  Kelly,  '97, 
Walter  Kidde,  '97, 
Henry  C.  Mathey,  '97, 
Arthur  B.  Miller,  '97, 
C.  S.  Mott,  '97, 
Everett  N.  Wood,  '97. 
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ALFRED    MARSIL\rX   MAYER. 


Profesjior  Mayer  died  July  1,3th,  after  an  illness  of  several 
months,  at  his  home  in  Maplewood,  N.  J.  He  was  in  his  61st 
year. 

At  the  time  of  Professor  Mayer's  death,  this  issue  of  the 
r>jniCATOR  was  in  press.  A  full  account  of  his  life  will  appear 
in  the  Clctoher  number 


ANNOUNCEMENT  BY  THE  UNITED  STATES  CIVIL  SERVICE 

COMMISSION. 

The  following  announcement  was  received  from  the  U.  S. 
Civil  Service  Commission,  July  7,  and  is  published  with  the 
thought  that  it  might  prove  a  desirable  opportunity  for  some  of 
the  Alumni : 

The  V.  S.  Civil  Semce  Coiiimissioii  announces  a  competitive  examina- 
tion for  the  purpose  of  establishing  a  register  from  which  certification  may 
be  made  to  the  position  of  Kxaminer,  Mint  Bureau,  Treasury  Department, 
at  a  salary  of  $2500  per  annum. 

The  duties  of  the  position  comprise  the  inspection  and  supervision  of  all 
the  machinery  installed  in  different  U.  S.  Mints  throujjjhout  th ?  country. 

Applicants  should  be  graduates  of  recoj^nized  technical  schi>ols  giving 
courses  in  mechanical  engineering,  or  should,  in  lieu  of  this,  have  very 
broad  training  and  experience  along  the  lines  of  mechanical  en>jineering. 

Competitors  will  be  rated  upon  :  ( i )  Their  technical  education,  as  shown 
by  diplomas  or  certificates  of  graduation  from  recognized  technical  sc1kk)1s» 
or  as  shown  bv  letters  and  testimonials  from  other  reliable  and  trustworthv 
persons:  2)  Their  technical  experience,  as  shown  by  their  own  statements 
with  suitable  references  to  reliable  persons  for  corroboration  :  and,  (3)  On 
a  thesis  on  the  organiziition  of  the  office  and  tho  administration  of  the  duties 
of  Kxaminer,  Mint  Bureau,  Treasury  Dei)artment. 

Application  blanks  and  the  specific  requirements  of  the  examination,  to- 
gether with  the  fonns  on  which  the  work  is  to  be  submitted,  will  l)e  furnished 
upon  request.  The  completed  examination  must  be  filed  with  the  Connnis- 
siou  not  later  than  August  9,  i«S97.  Ad<lress  all  communications  to  the 
U.  S.  Civil  Service  Commission,  Washington,  D.  C. 


imsril'U'lk  HOTE& 

Tre  Hoxoraat  Decree  of  LL.D.  was  conferred  ii{Kn  Pkcwleat 
Xorton  by  the  Trustees  of  Princeton  rniver^ty  at  the  isoth  mwraol  com- 
mencement exercLses  held  Jane  [6th  in  Alexander  Hall,  Prmcetoa.  This 
degree  was  conferred  at  the  same  time  upon  ex-Presdent  Clevelaiid.  Geoeial 
John  L.  Cadwalader.  Auja^nstns  St.  Gamiens  and  Rev.  Theodore  L.  Curler. 

Mr.  Axdrew  CiR^TEGCE.  OF  orsL  Board  of  Trustees,  was  the  sabjcct 
of  a  very  extenave  biographical  sicetch  in  the  May  number  of  Cassur's 
Me^ctzine.  The  sketch  inclmies  xh:t  frontispiece,  which  is  an  excellciit 
likeness  of  Mr.  Came)^.  and  several  iHnstiations*  amon^  which  are  his 
birthplace  at  Dtmfermline,  Scotland,  anil  the  Edj<ar  Thompson  Steel  Works 
and  Blast  Furnaces,  Bessemer.  Pa.  The  story  of  th?  life  of  this  most  re- 
markable man  is  tolii  in  a  very  entertaining  manner^  and  is  indeed  an  in- 
spiration for  those  who  are  ambitions. 

Hon.  Alexander  T.  McGiix.  .vlso  op  ocr  Board  op  Trustkes,  has 
just  recovered  from  a  long  illness.  Together  with  his  family  he  sailed  for 
Europe,  Jnlv  3.  where  he  expects  to  remain  until  September  I.  at  Deroo- 
shire.  England. 

Chancellor  McGill  was  taken  ill  last  February  with,  a  severe  attack  of 
''  grippe,''  from  which  he  suffered  a  relapse.  A  slow  fever  set  in,  giving  his 
relatives  and  friends  much  concern,  but  after  a  long  vacation  and  a  benefi- 
cial stay  in  the  upper  part  of  New  York  State,  he  retnmed  recently  very 
much  improverl  in  health  and  feeling  quite  like  his  former  self. 

PRRSTDENT  MORTON  CONTRIBrTKD  A  VERY  EXTENSIVE  ARTICLE,  enti- 
tled "The  Cosmogony  of  Genesis  ami  its  Reconcilers"  to  the  April  and 
July  numbers  of  the  Bihliotheca  Sacra,  published  at  Oberlin,  Ohio.  This 
contribution  was  prompteil  by  an  article  which  appeared  in  public  print 
some  time  ago  under  the  caption  of  **  Religion  and  Science,"  and  in  which, 
among  other  statements,  the  following  occurretl.  "They  (many  clear- 
minded  Christian  thinkers  believe  that  ultimately  religion  must  fight 
science,  and  that  therefore  all  attempts  t<:)  temporize  with  it  are  not  merely 
uselcss.  biit  harmful."  To  this  Presiilent  Morton,  in  a  letter  accompanying 
his  article  to  the  editc^r  of  the  Bihliotheca  Sacra  replied  :  **  I  desire  to  ex- 
press most  emphatically,  both  as  a  man  of  science  and  a  professor  of  reli- 
gion, my  dissent  from  the  views  expresse<l  an<l  implied  in  the  above  quota- 
tion.' President  Morton's  full  reply  has  been  reprinted  in  a  very  neat 
volume  romp*risin.£^  sixty-five  pages. 

CoMMorK>Rp:  Gpiorgk  Wai^lack  Mklville  Engineer  in  Chief  of  the 
United  Stat-s  Navy,  up  >n  whom  was  recently  conferred  the  degree  of  Doc- 
\(iT  of  P^ngineering  by  Stevens  Institute  of  Technology,  was  the  subject  of 
an  excellent  biographical  sketch  which  appeareil  in  the  April  number  of 
Ca.<%ier's  Magazine. 
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Mr.  E.  D.  Lkavitt,  upon  whom  the  Stkv ens  Institutk  conferred  the 
degree  of  Doctor  of  Engineering  in  1884,  ^\-ill  s|)end  the  summer  in  Euro|)e, 
ex|)ecting  to  l)e  absent  about  three  months. 

At  thk  Thirty-sixth  Mketing  of  thk  American  Society  of  Me- 
chanical Engineers  held  at  Hartford,  Conn.,  May  25th  to  28th,  the  fol- 
lowing papers  by  Stevens  graduates  were  presented  : 

Gus  C.  Henning,  '76;  **  A  Pocket  Recorder  for  Tests  of  Materials.'* 
This  paper  was  reprinted  in  the  Engineering  Ne7vs^  June  3d. 

Prof.  W.  S.  Aldrich,  '84;  "On  Rating  Electric  Power  Plants  upon 
the  Heat  Unit  Standard."  It  was  largely  abstracted  in  the  Engineering 
Record,  May  29th  and  reprinted  in  full  in  Electricity,  June  2d. 

Prof.  D.  S.  Jacobus,  '84 ;  **  Influence  of  Moist  Steam  in  the  Economy 
of  a  Steam  Turbine."  It  was  reprinted  in  the  June  number  of  Marine  En- 
gineering and  abstracted  in  the  Engineering  Record,  May  29th,  and  also  in 
the  Engineering  Neivs,  June  3d. 

Another  paper  was  presented  by  Professor  Jacobus  on  "  Measuring  Press- 
ures of  10,000  Pounds  per  Square  Inch  and  Over."  This  appeared  in  the 
Railroad  Gazette,  May  28th,  in  the  Engineering  Xeics,  May  27th,  and  in 
Iron  Age,  June  3d. 

Profes5K)r  Wood  also  presented  a  paper  on  '  *  Adiabatics ' '  which  at- 
tracted much  attention. 

The  following  Alumni  registered  their  attendance  at  this  meeting  : 

W.  S.  Aldrich,  '84.  David  S.  Jacobus,  '84. 

George  M.  Bond,  '80.  M.  C.  Jenkins,  '87. 

B.  B.  Bristol,  '93.  William  Kent,  '76. 
W.  H.  Bristol,  '84.  V.  V.  Lawrence,  '95. 

C.  T.  Church,  '95.  J.  \\\  Lieb,  Jr.,  '80. 
Hermann  F.  Cuntz,  '93.  W.  L.  Lyall.  '84. 

Geo.  Dinkel,  Jr.,  '88.  Henry  C.  Meyer,  Jr.,  '92. 

A.  Faber  Du  Faur,  '84.  G.  m!  Sinclair,  '84. 

E.  H.  Foster,  '84.  H.  W.  Smith.  '91. 

H.  L.  Gantt,  '84.  Kenneth  Torrance,  '84. 

Gus.  C.  Henning,  '76.  A.  J.  Wood,  '96. 

C.  B.  Hodges,  '91. 

Professor  Leeds,  in  a  recent  report  to  the  Department  of  City  Works 
of  Brooklyn,  showed  that  the  trouble  with  the  water  supply  of  that  city 
'*  was  caused  by  the  growth  in  the  waters  of  the  Ridgewood  reservoir  of  the 
vegetable  organism  asterionella,  often  found  in  waters  of  good  quality,  and 
whose  presence  in  drinking  water,  while  making  it  unpalatable,  does  not 
directly  affect  its  healthfulness  or  indicate  the  presence  of  .serious  contami- 
nation in  the  source  of  supply."  Prof.  Leeds' solution  of  the  difficulty 
is  to  cover  the  reservoirs,  thus  shutting  off  the  light,  which  remedy  has 
proved  effectual  in  other  places  in  stopping  the  growth  of  vegetable: 
organisms. 
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W.  S.  Ai«DRiCH,  '84,  who  is  Professor  of  Mechanical  Engineering  in  the 
West  Virginia  University,  has  accepted  the  position  of  Instructor  during  the 
Supplementary  Term  with  a  view  to  studying  the  methods  employed  by  the 
Department  of  Experimental  Mechanics  and  Shop  Work  in  this  part  of  the 
course.  Mr.  Jones,  who  is  Prof.  Aldrich's  assistant  at  the  above  University 
is  also  taking  the  entire  course  as  a  student. 

One  Hundred  and  Fourteen  Appijcants  presented  themselves  to 
take  the  June  examinations  for  admission  to  the  Institute.  Of  this  number 
92  came  from  the  Stevens  School.  Seventy-one  students  took  the  exami- 
nation with  a  view  to  entering  the  Institute  next  Fall  ;  forty -three  took  only 
the  preliminary  subjects  and  expect  to  enter  a  year  later. 

The  Indicator  Rkgrkts  to  Announce  the  sudden  death  of  Lesue 
J.  Roberts  of  the  Class  of  '98.  He  was  one  of  the  ill-fated  party  on  the 
tally-ho  coach  which  w^as  struck  and  totally  demolished  by  a  train  on  the 
Long  Island  Railroad  at  the  Merrick  crossing,  last  Decoration  Day.  Mr. 
Roberts  was  an  ambitious  young  man  and  stood  well  in  his  class.  His  |)er- 
sonality  was  quiet,  progressive,  amiable  and  always  the  one  way.  In  his 
death  the  Institute  loses  an  exemplary  student  and  a  prospective  alumnus 
who  gave  abundant  promise  of  being  both  a  credit  and  an  honor  to  his  Alma 
Mater. 

The  RecENT  Twenty-fifth  Anniversary  of  the  founding  of  the 
Stevens  Institute  of  Technology  was  the  means  of  bringing  together  a  num- 
ber of  active  and  progressive  mechanical  and  electrical  engineers  who  are 
engaged  in  professional  work,  as  educators  in  colleges  and  as  editors  of  tech- 
nical papers,  and  as  consulting  engineers,  superintendents  of  motive  power 
in  railway  work,  manufacturers,  draftsman,  etc. — Abstract  from  the  Electri- 
cal Engineer^  April  21,  1897. 

This.  Link  0/ ' gj  made  its  appearance  on  the  21st  of  Mfiy  within  three 
days  of  the  tini;?  originally  announced.  The  Indicator  extends  its  hearty 
congratulations  to  the  Board  on  the  handsome  book  they  have  gotten  out. 
The  cover  is  of  red  buckram  with  a  gold  design  stamped  on  the  front  and  is 
one  of  the  most  striking  features  of  the  lx)ok.  The  frontispiece  is  an  artistic 
engraving,  in  gold  and  colors  and  is  a  praiseworthy  innovation.  The  artistic 
work  is  of  a  high  order  of  excellence,  there  being  an  unusual  number  of  half 
tones.  The  board  is  fortunate  in  having  a  number  of  friends  of  artistic 
ability,  the  cuts  being  one  of  the  predominating  features  of  the  book.  We 
notice  the  name  of  Mr.  F.  Louis  Mora,  Vice-President  of  the  Society  of 
American  Artists,  in  the  list  of  the  Link's  contributors.  The  literary  matter 
is  about  the  same  as  usual  except  in  quantity,  there  being  about  fifty  pages, 
almost  all  of  which  are  contributed  bv  the  editors  and  the  students.  The 
editors  composing  the  board  are  Warren  H.  Miller,  Theta  A7,  Editor-in- 
chief ;  Herbert  R.  Davis,  Business  Manager;  G.  R.  Henmiinger,  Delta  Tau 
Delta,  Secretar>'  ;  Fred  A.  Wells,  Beta  Theta  IH :  E.  H.  Frank,  Chi  Psi, 
and  R.  C.  Post,  Chi  Phi. 
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The  Estginkhr  Division  of  the  Naval  Reserve  of  New  Jeraev.  Battalion 
of  the  East,  was  organized  in  3iCarch,  1896,  when  fortv  men  wcze  mnstexcd 
in,  about  half  of  them  heinf^  Stevens  Institute  men.  Since  then  the  dxviaion 
has  grown  to  sixty  men,  the  percent^^  of  Stevens  men  being  the  some. 

Last  summer  the  Engineer  Division,  together  with  the  Newark  and  Jer- 
sey City  divisions,  constituting  the  Battalion  of  the  East,  took  a  week's 
cruise  through  Long  Island  Sound,  every  one  enjoyinjG^  the  event  tm- 
menselv.  The  cruise  Ls  an  annual  e\'ent,  and  is  taken  in  the  battalion's 
ship.  ir.  S.  S.  Portstmmth,  which,  in  the  days  of  the  old  navy,  was  consid- 
ered one  of  our  finest  and  fastest  vessels,  and  which  is  still  perfectly  sound 
and  as  seaworthy  as  ever.  The  cruise  for  this  summer  will  commence  July 
24,  and  continue  until  August  7.  being  so  arranged  that  the  men  can  take 
either  the  first  or  second  week,  or  both,  to  suit  their  own  convenience. 
"The  ship  will  proceed  first  to  the  eastern  en«i  of  Long  Island  Sound, 
where  it  is  expected  that  joint  exercises  will  be  held  with  the  Naval  Reserve 
forces  of  New  Vork,  Connecticut,  and  Rhoiie  Island,  and  with  such  ships  of 
the  North  Atlantic  Squadron  as  may  be  detailed  for  that  duty.  From  there 
the  ship  will  sail  for  the  Capes  of  the  Delaware,  returning  up  the  New  Jersey 
coast.**  The  men  are  anticipating  a  fine  time,  knowing  from  the  experience 
of  last  year  that  there  will  be  plenty  of  fun.  plenty  of  sleep,  plenty  to  eat, 
and,  incidentally,  plenty  of  work,  which,  by  the  way,  is  very  light  for  the 
Engineer  Division. 

Last  winter  the  members  of  the  division  had  the  pleasure  of  attending  a 
coarse  of  lectures  delivered  by  Profs.  Denton,  Jacobus,  and  Geyer  at  the 
Institute. 

All  of  the  commissioned  and  most  of  the  pett>-  officers  are  Stevens 
students  or  graduates.  At  present  the  majority  of  the  Stevens  men  in  the 
division  are  from  the  class  of  Ninety-eight,  each  of  the  other  classes,  as 
well  as  Ninety -six.  having  several  representatives.  The  tiivision  lacks  about 
twenty  men  of  being  a  full  company,  ami  there  is  no  reason  why  these 
should  not  be  Stevens  men. 

Thk  Tac  Bkta  1*1  SociKTY.  held  its  regular  initition  of  the  second 
term,  Tuesday,  March  25.  On  that  evening  the  men  chosen  from  the  list  of 
those  composing  the  highest  eighth  in  standing  of  the  members  of  the  Junior 
ClajtS  were  taken  into  the  society.  The  initiates  were  F.  Baker,  H.  R.  Davis, 
A.  C-  Myers,  and  F.  A.  Welles.  After  the  ceremonies  were  over  a  banquet 
was  given  in  the  Tau  Beta  Pi  rooms. 

At  the  Ixrginning  of  the  fall  term,  the  Society  will  vote  upon  the  names 
of  those  who  at  that  time  rank  in  the  second  eighth  of  the  Class  of  '9S  and  also 
np^^n  the  name  of  the  man  of  '99  in  highest  standing  for  the  first  two  \-earsof 
his  crMirse.  The  lists  of  men  eligible  to  Tau  Beta  Pi  are  made  up  by  the 
Faculty. 

\Vk  Wkrk  Plkaskd  to  Notice  a  full  announcement  of  the  events  of 
Commencement  Week  at  Stevens  in  the  Railroad  Gazette  of  June  iSlh. 
The  meeting  of  the  Alumni  Association  was  noticed  particularly. 
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Messrs.  Humphreys  &  Glasgow,  formerly  located  at  66  Broadway,  New 
York  City,  have  removed  to  the  New  National  Bank  of  Commerce  Building, 
comer  of  Nassau  and  Cedar  streets. 

The  Stkvens  Social  Society  gave  one  of  its  enjoyable  dances  on 
Tuesday,  May  4th.  The  nmsic  for  the  occasion  was  by  Giesmann  and  was  of 
the  usual  excellent  character.  The  large  proportion  of  gentlemen  present 
was  very  noticeable. 

The  Musical  Clubs.  The  officers  elected  by  the  several  clubs  for  the 
following  season  are  as  follows  : 

Glee  Club— President,  A.  F.  Westervelt,  '98.  Vice-President,  L.  H. 
Johnson, '98.  Leader  to  be  elected  in  the  fall.  Sec.  and  Treas.,  A.  Mac- 
Donald,  '00. 

Banjo  Club — President,  H.  B.  Upjohn,  '99.  Leader,  F.  Baker,  '98,  Sec. 
and  Treas.,  P.  C.  Idell,  '99. 

Mandolin  Club— President,  R.  S.  Scott,  Jr.,  '98.  Leader,  R.C.  Post,  '98. 
Sec.  and  Treas.,  H.  R.  Sanson,  '99. 

The  Glee  Club  loses  eight  men,  leaving  one  in  each  part. 

On  the  Banjo  Club,  there  will  be  left  five  men,  but,  as  there  is  plenty  of 
material  in  the  Institute  at  present,  there  is  no  doubt  about  there  being  a 
good  club  next  year.  Mr.  Baker  has  had  a  high  standard  raise<l  for  him  by 
the  retiring  leader,  Mr.  R.  L.  Messimer,  '97,  but,  with  proper  support, 
there  is  no  doubt  but  what  he  lias  the  ability  to  turn  out  a  Banjo  Club  next 
season  which  shall  do  Stevens  credit. 

On  the  Mandolin  Club,  will  be  left  one  first  and  three  second  mandolins, 
two  guitars  and  two  violins.  There  are  a  number  of  men  working  for  the 
club,  however,  and,  under  Mr.  Post's  efficient  leadership,  there  is  every  rea- 
son to  hope  for  a  club  next  season  which  shall  equal,  at  least,  the  very  suc- 
cessful one  of  the  past  winter. 

It  is  the  intention  of  Leader  Post  to  give  out  two  or  three  pieces  before 
the  close  of  the  year,  so  that  the  men  may  practise  during  the  summer,  and 
thus  have  a  good  start  at  the  beginning  of  the  regular  club  practice. 

—  The  Siei'cns  Life. 

The  Engineering  Society  held  a  business  meeting  on  Monday,  May 
23.  The  main  business  of  the  meeting  was  the  election  of  officers,  which  re- 
sulted in  the  following : 

President,  F.  A.  Welles  ;  Vice-President,  Fraley  Baker ;  Secretary,  M. 
P.  Walker. 

Executive  Committee. — C.  E.  Grelle,  Chainnan  ;  H.  Brett  ;  and  E.  B. 
Smith. 
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'76. 
Gus  C.   Hexning  will  attend  the  **  Stockholm  conference  on  Testing 
Material  *'  to  be  held  at  Stockholm,  Sweden,  August  23-25.     Mr.  Henning 
goes  as  a  delegate  of  the  American  Society  of  Mechanical  Engineers.     He  ex- 
pects to  be  gone  afx>ut  two  months,  leaving  August  i  st. 

WiLUAM  Kent's  article  entitled  **  Efficiency  of  a  Steam  Boiler,"  origin- 
ally read  before  the  Franklin  Institute  of  Philadelphia,  has  been  reprinted  in 
The  Safety  Valve  and  in  Ice  and  Refrigeration  for  June. 

'78. 

'*  Construction  and  Maintenance  of  Railway  Car  Equipment**  is  the 
general  heading  for  a  series  of  articles  written  by  Mr.  Oscar  Antz  and  now 
current  in  the  American  Engineer,  Car  Builder  and  Railroad  Journal. 
The  scope  of  this  subject  may  be  appreciated  by  the  following  subdivisions 
of  the  title  :  Uniformity  in  Car  Construction  ;  Freight  Car  Construction  in 
General  ;  Capacity  and  Dimensions ;  Floor  Frame  ;  Body  Bolsters ;  Draft 
Gears ;  Automatic  Couplers ;  Freight  Trucks ;  Truck  Bolsters ;  Foundation 
Brakes  ;  Brake  Beams  :  Air  Brake  Apparatus  ;  Flat  or  Platform  Cars  ;  Gon- 
dola Cars,  Drop  Doors  ;  Box  Cars,  Roofs  and  Doors  :  I-^umiture  Cars  ;  Stock 
Cars ;  Tank  Cars.  The  March  number  of  the  same  paper  contained  also  an 
article  on  **  A  Snow  Flange  Operated  by  Air,"  which  was  designed  and  con- 
structed under  the  supervision  of  Mr.  Antz. 

In  an  Article  Entitled  *'  Profitable  Day  Load  in  Alternate  Current 
Systems  "  in  the  Electrical  World,  the  following  appears  :  '*  Through  the 
ingenuity  of  Mr.  John  F.  Kelly,  M.  E.,  an  alternating  current  booster  has 
been  devised  which  has  neither  conimutalor  nor  brushes,  and  is  in  every  way 
simpler  than  the  direct  current  booster,  which  comprises  two  machines  and 
two  commutators.  With  the  alternating  booster  any  feeder  may  be  com- 
bined in  precisely  the  siime  way  as  in  direct  current  stations.'* 

Edward  P.  Thompson,  in  connection  with  Mr.  W.  A.  Anthony,  is  the 
author  of  a  new  lxx)k  entitled  •'  Roentgen  Rays."  It  is  bound  in  cloth  and 
contains  190  pages.  Ice  and  Refrigeration  says  '*  it  not  only  treats  of  the 
Roentgen  rays,  and  their  use  for  obtaining  shadow  photographs,  but  it  cov- 
ers the  whole  field  of  radiant  energ>',  the  relations  between  magnetism,  elec- 
tricity, light,  heat,  etc.,  and  gives  in  detail  the  most  recent  researches  and 
experiments  which  indirectly  or  directly  bearup)on  this  interesting  subject." 

'80. 

At  the  Fifth  Annual  Dinner  of  the  New  York  Electrical  Con- 
tractors' Association,  held  in  New  York  City,  April  21,  Mr.  J.  W.  Lieb,  Jr., 
resp>onded  to  the  toast,  "The  Illuminating  Companies,"  and  described 
vividly  the  crude  conditions  of  early  supply  of  current  from  central  stations. 
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the  first  Edison  plant  in  New  York  having  neither  voltmeter  nor  ammeter. 
With  the  advance  in  central  station  work,  had  gone  a  higher  standard  of 
wiring  construction  with  great  advantage  all  around.  Mr.  Lieb  also  attended 
the  annual  meeting  of  the  Institute  of  Electrical  Engineers  held  in  New 
York  City,  May  i8th,  and  responded  to  the  toast,  "The  Art  of  Shutting  Down 
Central  Stations." 

'82. 

Gkorge  Otbbs,  who  is  mechanical  engineer  for  the  Chicago,  Milwaukee 
and  St.  Paul  Railroad,  received  ])artial  acknowledgment  from  the  June  Ameri- 
can Engineer^  Car  Builder  ami  Railroad  Journal  for  photographs  and  in- 
formation made  use  of  in  the  description  of  a  *'  Locomotive  Turntable  Op- 
erated by  an  Electric  Motor.'*  Mr.  Gibks  was  present  at  the  meeting  of  the 
Western  Railway  Club  held  at  the  Auditorium  Hotel,  Chiciigo,  and  took  a 
prominent  part  in  the  Discussion  on  '*  Locomotive  and  Car  Lubrication." 

Thk  Electrical  Engineer  of  April  7th,  contains  a  twelve  page  article  in- 
cluding a  large  number  of  illustrations,  entitled  "  The  Narraganst?tt  Electric 
Lighting  Co.  :  The  Ivvolution  of  a  Typical  Composite  Station,"  from  the 
pen  of  Mr.  Joseph  Wktzlkr. 

'S4. 
The  following  is  taken  krom  the  Engineering  News  of  June  3  : 
A  greater  variation  in  locomotive  fuel  consumption  of  an  engine  results 
from  a  variation  in  the  number  of  cars  j)er  train  than  from  a  variation  in  the 
weight  of  the  train,  the  number  of  cars  l)eing  constant,  according  to  experi- 
ments conducted  by  Mr.  S.  P.  Brsn,  Superintendent  of  Motor  Power,  Penn- 
sylvania Lines  West  of  Pittsburg.  The  experiments  noted  consisted  in 
taking  a  large  numl)er  of  observations  on  trains  running  between  Cliiccigo, 
111.,  and  Logansport,  Ind.,  115  miles,  (i)  on  trains  of  equal  weight  but  a 
varj'ing  numl>er  of  cars,  ( 2 )  on  trains  of  an  equal  number  of  cars,  but  varying 
weight.  In  the  first  case,  that  is,  with  a  constant  weight  and  a  variable  imm- 
ber  of  cars,  the  records  show  that  the  fuel  consumption  increases  very  uni- 
formly as  the  number  of  cars  in  the  train  increa.sed.  In  the  second  case, 
the  reconls  give  rather  irregular  results  in  individual  cases,  but  show  quite 
clearly  that  with  a  given  immber  of  cars  in  the  train  very  little  variation  in 
fuel  consumption  results,  whether  these  cars  be  lightly  or  heavily  loarled. 
For  example,  in  one  train  of  32  cars  the  increase  in  fuel  consumption  was 
only  about  400  lbs.  between  a  weight  of  750  tons  and  a  weight  of  1050  tons. 
Mr.  Bush  concludes  :  As  a  result  of  the  alx)ve  information  it  can  easily  be 
seen  that  under  the  conditions  existing  on  this  particular  division  a  flat  car- 
mile  basis — that  is,  calling  a  car  a  car,  whether  loailed  or  empty,  and  making 
the  necessary  adjustment  for  the  weight — would  l>e  the  most  accurate  Ijasis 
for  measuring  the  work  performed  by  engines  and  train  crews,  and  for  all 
practical  purposes  the  adjustment  on  account  of  weight  could  be  omitted 
entirely. 

A  full  account  of  the  above  .subject,  together  with  plotte<l  diagrams,  ap- 
peared in  the  June  immber  of  the  Railway  Master  Mechanic. 


__• 
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Dabnky  H.  Ma  cry.  Superintendent  of  the  Peoria,  111.,  Water  Works, 
presented  a  paper  on  "Special  Contracts  in  Water- Works  Business"  at  the 
annual  convention  of  the  American  Water- Works  jVssociation.  held  in  Den- 
ver, Colo..  June  8th. 

Harry  dkB.  Parsdns'  lecture  before  the  Senior  Class  of  the  Stevens 
iNSTiTf.'TK  on  ••  Business  Methofis  for  Enj(ineers  "  appeared  in  the  Engineer- 
ing  Record  of  May  22/I  and  in  The  Engineer  under  date  of  May  Hth.  Under 
the  caption,  "  Mechanical  Fallacies.'*  the  latter  journal,  of  June  5th,  con- 
tained an  extract  from  one  of  Mr.  Parsons'  lectures  on  "The  Law  of  the 
Conservation  of  Enerj^y,  as  Relateri  to  Perpetual  Motion  and  Similar  Fal- 
lacies/' delivered  before  the  students  of  Rensselaer  Polytechnic  Institute  at 
Troy.  N.  Y. 

Mr.  PARSfjNS  was  recently  appointefl  by  Governor  Black  to  be  one 
of  three  commissioners  to  examine  voting  machines,  in  accordance  with 
chapter  450,  I^ws  of  the  State  of  New  York,  1897.  The  other  members  of 
the  commi.ssion  are  Philip  T.  TJo^lj^e,  patent  lawyer,  and  Professor  Robert 
H.  Thurston,  of  Cornell  University,     The  term  of  office  is  five  vears. 

'85. 
Arthur  G.  Glasgow  arrived  from  England  on  the  steamship  St.  Paul^ 

May  1st,  for  a  short  \'isit,  returning  June  5th. 

Progressive  Age,  under  date  of  June  ist,  contains  the  following  : 
The  imprjrtance  of  perio*lical  tests  of  main  pipe  is  recognized  by  everj- 
gas  manager,  l)Ut  its  most  satisfactory  accomplishment  by  isolating  blocks 
or  streets  with  a  valve  system  is  possible  to  very  few.  Mr.  J.  M.  Rusby,  of 
Jersey  City,  informs  us  of  his  u.se  of  bags  in  lieu  of  valves,  and  success  with 
this  convenient  substitute  should  result  most  advantageously.    A  description 

follows. 

'86. 

I'rfvI)  N.  Morton  has  lK*en  appointeil  Superintendent  of  the  Hudson 
County  ('»as  I^ight  Co.  at  HolK^ken,  N.  J. 

•S7. 

JumusCai.isch,  who  is  in  the  Railway  Department  of  the  Pennsylvania 
General  Kleclric  Company  at  Pittsburg,  was  in  attendance  at  the  twentieth 
convention  of  the  National  Electric  Light  .Vssociation,  held  at  Niagara  Falls, 
N.  Y.,  June  8,  9  and  10. 

JoHANNKS  H.  Ci'NTZ  translated  and  condense<l  for  the  June  number  of 
(assier's  Afagucifw  an  article  on  the  "  P^lectric  Power  at  Rheinfelden,  Ger- 
many," which  was  presente<l,  originally,  by  Dr.  Rathenau  at  the  Berlin 
meeting  of  the  Vvrband  Deutsirher  Elektrotechniker. 

J.  Day  I'*lack  has  Ixren  ap]K>inted  Superintendent  of  the  Home  Ice  Ma- 
chine Compiinyof  liidtimore,  Md.  He  is  at  present  reconstructing  the  plant, 
which  is  UxMted  at  713  Swan  Street,  in  the  above  city. 

CharlivS  Axdrkws  IlAi.Land  Miss  Hattie  Ross  Triplett  were  married 
June  the  first  at  the  Christ  church,  Mobile,  Alal>ama.  Mr.  Hall  is  General 
Manager  of  the  Mobile  Phosphate  and  Chemical  Manufacturing  Company. 
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•87. 

William  E.  Quimby,  who  recently  obtained  patents  on  the  '*  Quimby 
screw  pump/*  is  now  engaged  in  the  manufacture  of  the  same,  with  office 
at  122  Liberty  Street,  New  York  City. 

Herbert  A.  Wagner  delivered  an  address  at  the  foiu*  hundred  and 
fifty-fifth  meeting  of  the  Engineers'  Club  of  St.  Louis,  held  May  19th,  on  the 
subject,  "  The  Electric  Lighting  System  of  the  City  of  St.  I^uis."  Tlie  ad- 
dress was  largely  discussed  by  the  engineers  present.  Mr.  Wagner  also 
attende<l  the  twentieth  convention  of  the  National  Electric  Light  Associa- 
tion, held  at  Niagara  Falls,  N.  Y.,  June  8,  9,  and  10,  where  he  exhibited  a 
self-starting,  single-phase,  alternating  current  motor,  alternating  switch- 
board instruments,  ceiling  fans  and  a  multipolar  direct-current  motor. 

•88. 

AirTEN  S.  Miller  was  present  at  the  twentieth  annual  convention  of 
the  Western  Gas  Association,  held  in  Cincinnati,  May  19,  20  and  21,  and 
participated  in  several  of  the  discussions.  Mr.  Miller  has  l)eeu  specified 
by  the  Council  of  American  Gas  Light  Association  to  serve  on  the  standing 
committee  of  arrangements. 

'90. 
Henry  Torrance,  Jr.,  is  Manjiger  of  the  New  York  office  of  the  Hen- 
drick  Manufacturing  Company,  Ltd.,  of  Carbondale,  Pa.    His  office  is  in  the 
Havemeyer  Building,  26  Cortlandt  Street,  New  York  City. 

•91- 

Mr.  W.  S.  Ackerman,  Consulting  Fjigineer  for  the  past  three  years  for 
the  National  Lead  Company,  and  Mr.  AH)ert  Randolph  Ross,  fonnerly  with 
Messrs.  McKim,  Mead  &  White,  have  formed  the  partnership  of  Ackennan 
&  Ross,  architects,  with  offices  at  No.  156  Fifth  Avenue,  New  York  City. — 
Engineenng  Recot-d,  Junesth. 

Jesse  a.  Davis  has  accepted  a  position  in  the  office  of  the  Naval  Inspec- 
tor of  Steel  at  the  Mid  vale  Steel  Co.,  Philadelphia,  Pa. 

J.  A.  Dixon,  who  is  an  active  member  of  the  Western  Gas  Association, 
attended  their  twentieth  annual  meeting,  which  was  hehl  in  Cincinnati,  May 
19,  20  and  21. 

Julian  C.  Smith  has  formed  a  partnership  with  D.  G.  Morton  under 
the  firm  name  of  Morton  &  Smith,  engineers  and  contractors,  with  an  office 
in  the  Law  Building,  Baltimore,  Md.  This  firm  has  secured  a  number  of 
contracts  and  has  been  kept  very  busy. 

Mr.  Smith  and  Miss  Elizal)eth  Clarke,  daughter  of  Dr.  Powhatan 
Clarke  of  Baltimore,  were  married  at  the  home  of  the  bride.  June  tlie  second. 

'92. 
Fred.  W.  Cohen,  who  is  Assistant  Engineer  for  '*  The  Bridge  and  Con- 
struction Department  of  the  Pennsylvania  Steel  Company,"  is  now  located 
temporarily  at  Suspension  Bridge,  N.  Y.,  in  the  capacity  of  Resident  En- 
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pany  says  in  the  AmtTiran  Mai.'ftJ*t:st :  "Whon  eKvlrioal  ininsniission 
stepped  to  the  fore,  even  the  best  equippeil  faotories  presenter!  a  most  invx»nsis- 
tent  appearance.  Their  condition  nii^ht  Iv  cvwipiire^l  to  ti*v  strv^nji  ii\>n  links 
of  a  chain  held  together  by  a  piece  of  strinjj,  for  on  the  one  hand  their  Knlers 
and  engines  were  of  the  lv?st  and  nii^t  ec\>noniical  types,  and  on  the  other 
hand  their  tools  or  printing  presses  were  ixmnviot.  automatic  and  highly 
efficient.  But  the  connecting  link,  the  means  of  Iransniiitiug  the  p^^wer  from 
the  engine  to  the  tool,  was  a  ^n-eak  one,  a  great  i^^urct*  of  i*-;iste  in  |.x»nvr  and 
a  relic  of  conser>-alism.  It  is  astounding  ihat  for  years.  thous;inds  .  indevil. 
one  may  say  millions  *  of  horse-power  hours  have  K*en  u-asteil  in  the  mere 
friction  load  of  shafting  and  belting,  without  any  sc*riousci"»nsiderationof  the 
matter  by  mill  o^niers  and  printers.  Rfoonls  of  tests  made  in  over  two  hun- 
dred representative  factories  and  printing  establishments  of  this  country 
alone  show,  as  an  average,  that  alx>ut  50  ]x>r  oeni.  of  all  the  |.x"»wer  generatt*il 
by  the  engines  has  been  wasted  in  l>elt  or  rojx-  transmission  of  ix>wer.*' 

CharlksW.  MacCord.  Jr..  has  sovertnl  his  connt-clion  with  /V;«vr.  and 
has  accepted  a  position  with  Mcintosh,  Seymour  ^:  Comjviny  of  Auburn. 
N.  Y..  as  .^specification  writer.  Mr.  MacCori>  luis  written  a  treatist*  on 
Valve  Gears  in  which  many  of  the  problems  an*  st^lvtnl  in  a  new  or  an  original 
manner,  with  a  \-iew  to  presenting  llie  subject  10  ihos^'  who  have  not  had  the 
benefit  of  a  technical  education,  in  a  wav  that  will  l>e  easilv  understixxl. 
The  book  will  be  publishetl  shortlv  bv  John  Wiley  ^:  S<.>ns  of  New  York 
City. 

The  announcement  for  iS97-<>S  of  the  University  of  MinneSiUa  ctMitains 
the  name  of  G.  Ro.sknbisch.  M.  V..,  as  special  UHTturer  in  **  The  College*  of 
P^ngineering  and  the  Mechanic  Arts." 

F.  X.  MacVkkty  is  Chief  I^ngineer  for  l*ierL*e  vS:  Miller,  i^eneral  Con- 
tractors and  Consulting  Enginet^rs  with  offices  in  tin*  Havemeyer  lUiilding, 
New  York  City.  He  is  at  present  engageil  in  tlu'  construction  of  the  new 
trolley  line  between  Rutherford  an<l  Paterson. 

GkorgeS.  MonTComkry.  fonnerly  of  the  class  i>f  \)5.  islCngintvrfortlie 
Uiclede  Power  Co.,  contnicting  Hlectrical  Kngineers.  at  St.  I.ouis.  Mo. 

Charlks  p.  PAn.DiNO  contributetl  a  three  juige  article  with  four  gixnl 
sized  illustrations.  entitle<l  **  Machinery  of  the  Cop]x'r  Mines  of  Michigan,  " 
to  the  Afnerican  J/<t/r//////.v/ under  date  of  April  S.  iSg;.  Mr.  PauKling  is  now 
in  the  employ  of  the  American  Impulse  Whwl  Conqxinv.  i-\>  i2j  I.ilxTty 
Street,  New  York  Citv. 

'96. 

W.  J.  A.  BorcHRR  is  employed  asdmughtsnian  by  the  .\nierican  Motor 
Co.,  1304  Hudson  Street,  Hoboken. 

S.  F.  BuTTRRWORTH  returned  from  a  trip  to  ICuro|x\  May  17th.  While 
abroad  he  visited  Italy,  France,  Holland  and  Kngland. 

Walter  H.  Dickerson  is  associatetl  with  Mr.  Charles  H.  Tripler  who 
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is  making  investigations  of  air  under  high  pressures  and  of  the  liquefaction 
of  air. 

John  P.  Kennedy  is  in  the  employ  of  Humphreys  &  Glasgow  at 
their  London  office. 

R.  T.  KiNGSFORD  is  with  the  newly  organized  American  Impulse 
Wheel  Company  of  120-122  Liberty  Street,  N.  Y.  City,  as  assistant  to  their 
Consulting  Hngineer. 

W.  H.  MacGrkgor  is  located  comer  7th  and  Clinton  Streets,  Hoboken. 
with  the  Ward  Leonard  Co.,  who  were  totally  burned  out  in  May  last. 

Leonard  Seeligsuerg  is  agent  for  W.  C.  Baker,  dealer  in  Boilers  and 
Heating  Apparatus,  at  43  Liberty  Street,  New  York  City. 

'97. 
Albert  Beutler,  Jr.,  is  with  the  American  Motor  Company,  1304  Hud- 
son Street,  Hol>oken,  N.  J. 

Roger  Chew  is  inspector  for  the  New  York  Telephone  Company,  18 
Cortlandt  Street,  New  York  City. 

Warren  Davey  is  temporarily  engaged  at  Colgate's  Soap  Factor^'  in 
Jersey  City  in  determining  the  distribution  of  steam  in  the  works,  where  forty 
pumps  and  5  engines  are  in  operation. 

WirxiAM  F.  D()U(;hty  is  employed  by  the  New  Y'^ork  Sugar  Refining 
Company  at  I/)ng  Island  City,  N.  Y.,  as  draughtsman. 

WiLMAM  D.  Knnis  is  with  the  Consolidated  Gas  Company  of  New 
Jersey,  16S  Broadway,  Long  Branch,  N.  J. 

JAME.S  F.  Hunter  is  in  the  employ  of  the  Pennsylvania  Steel  Company 
at  Sparrows  Point,  M<1. 

Alexander  B.  Macbeth  is  with  the  B.  F.  Sturtevant  Company  at  131 
Liberty  Street,  New  York  Citv. 

Robert  L.  Messimer  is  .Assistant  Superintendent  of  Motive  Power  at 
the  Calumet  and  Hecla  Mines,  Calumet,  Michigan. 

Arthur  B.  Miij.er  is  special  instructor  of  Manual  Work  and  Mechani- 
cal Drawing  in  the  ICthical  Culture  Schools,  New  York  City.  Mr.  Miller 
held  this  ])Osition  for  several  months  l^efore  graduation. 

Frederick  OrniJLs  has  accepted  a  position  with  the  De  La  Vergne  Re- 
frigerating Machine  Conii)any,  138:11  Street  and  East  River,  New  York 
City.  Mr.  OphI'LS  will  spend  two  months  in  the  draughting  rooms,  after 
which  he  will  enter  the  shops, 

Paii,  S.  Whitman  is  draughtsman  at  the  Carnegie  Steel  Works,  Pitts- 
burg, Pa. 


ATHLETICS. 

Lacrosse. — Although  an  unsuccessful  attempt  was  made  this  year  to 
win  championship  honors  in  the  Intercollegiate  League,  there  is  every  rea- 
son to  believe  that,  with  almost  the  same  team,  efficient  coaching,  and  the 
help  of  the  practice  games  with  Crescent,  Captain  Scott  will  land  the 
championship  next  year. 

Crescent's  English  trip  operate<l  most  disastrously.for  Stevens,  as  the  ex- 
perience gained  by  these  practice  games  in  former  years  has  been  very  valu- 
able, and  has  been  the  means  of  giNnng  Stevens  more  confidence  in  the 
league  games. 

The  introduction  of  a  training  table  would  infuse  new  life  into  athletics, 
and  would  be  a  great  benefit,  especially  to  the  Lacrosvse  team  ;  for  if  there  is 
a  game  which  demands  perfect  physical  condition  for  its  success,  it  is  La- 
crosse. 

The  following  games  were  played  : 

April  24,  at  Bay  Ridge Stevens    3 2d  Crescent  A.  C.  o 

•»     27,  "  Montclair "         8 Montclair  A.  C.     o 

May     I,  '*  Hoboken •'       10 2d  Crescent  A.  C.  o 

**      8,  "  Baltimore *•        2 Johns  Hopkins      6 

'*     14,  **  Hoboken **       10 Har\'ard  4 

'•     22,  '*  Hoboken "        4 Lehigh  9 

Stevens  vs.  2d  Crescents. — ^These  two  games,  and  also  the  one  with  Mont- 
clair, were  the  means  of  affording  practice  to  the  attack  of  Stevens,  but  the 
defense  had  practically  nothing  to  do.  The  teams  were  very  unevenly 
matched,  and  as  a  consequence,  the  games  were  uninteresting. 

Stevens  vs.  Johns  Hopkins. — In  marked  contrast  to  the  clean,  pretty 
game  of  last,  was  the  rough  game  of  this  year.  Hopkins  undoubtedly  played 
a  strong  game,  with  good  team  work  in  the  attack,  and  the  almost  phenom- 
enal catching  of  Maddren  in  the  defen.se  ;  but  there  was  no  excuse  for  their 
apparently  intentional  slashing  of  the  Stevens  attack  men. 

During  tlie  first  ten  minutes  play,  the  ball  was  shot  by  our  attack  almost 
constantly,  their  uncovering  and  passing  toeing  all  that  could  l)e  desiretl  : 
but  inaccurate  shooting,  combined  with  good  stops  by  Hopkins'  defense 
prevented  their  scoring.  The  first  half  closed  with  the  score  :  Hopkins  4, 
Stevens  r.  In  this  half  two  of  our  shots  hit  a  post,  one  goal  was  claime<l, 
and  another  protested  by  Stevens,  neither  of  which  was  allowed. 

In  the  second  half,  our  defense  men  were  ver>'  much  in  evidence,  and 
Hopkins'  attack  found  it  a  very  difficult  matter  to  get  the  ball  by  them.  In- 
deed, had  it  not  l)een  for  the  rough,  unkept  grounds  on  which  the  game  was 
played,  there  might  have  been  a  very  different  story  to  tell. 

The  teams  lined  up  as  follows  : 


\f>x  AthUtics, 

S^'-ven^  P''/sit;on.s.  J    H.  TT. 

Sr/fio         .  r>>al <  j-iia^fKiiieiiiier 

R'xr'rf>;        .  P'lint   ^Luiiireu    Cipt. 

^#r**!".*-  Covfrr  Point ...  Loxton 

Kr jn*'  :-it  Tjefen-i*^ Scnndri 

K:/M^     2ri  H»j«i;<c* 

y[^r\titnn\t\ \iX  atniih 

C  hnst Centre      WiLitjn 

W'-:/'h*-r V I  Attack F:tza:era:ti 

\A'Vi\ 2'i  R'jhinsicyc 

S^o*t    C;iot rst Siraasa 

KeTine«^ly     Outside  H«^/me Clnnett 

H.  S*4nv*n - . Insirle  Home Naylor 

kf^i*^"^.,  Mr.  S.  J.  P'/e.  r.'mpires.  Messrs.  Penninjrton  anil  Hopkins, 
of  thf  f>niidft,  of  Baltimore. 

Time,  two  thirtv-five  minute  halves-  Goals — Christv  2,  Navlor  ^. 
fit/yfrnU]  2,  Strau.HH  r. 

St.''v*'nH  VH.  ffarvarl — Har\'arrl  presenter  I  a  team  in  perfect  physical  con- 
/!iti'*Ti.  hut  A  team  whrri*  methr^i  of  play  couM  be  j?rcatly  improveii  upon. 
Harv;inl  wan  wfak.  but  the  manaj^crfi  to  push  four  xoals  through  the  posts 
f'>r  all  that. 

Thf:  teams  lined  up  an  follows : 

Stevens.  Positions.  Harvard. 

S'/fio ^><-ial Land 

Warhter P'iint Wilder 

f  Vr**!!*'    Co%'er  Point Woods 

P,ni!i'-    lit  FXrfense   Coolev 

Ki'M*-    2d       ••         G.  Breed 

Ma'  Iionalrl    vl        *       N,  Breed 

(,'. lirisi y    Centre Ladd 

W»ir  lif-rt 3d  .\ttack Beecher 

L*Mit 2d      ••        Brookings 

S<<itt  '  C'apt. ) iht     ••        Taylor 

Kvuu*'i\y Tjutside  Home Burley  ( Capt.  .1 

H.  Saiis'in.... Inside  Home Ring 

k«-f«-r<*r,  Mr.  McConaj^hty,  Crescent  A.  C. 

I'TMi»in*s,  Mr.  Hrown,  Harvard  ;   Mr.  Church,  Stevens. 

Tiiiw.  two  thirty-five  minute  halves. 

(Vf>r»ls,  Srott  5.  Weicherl  3.  Kennedy  1,  Christy  i,  Beecher  2,  Taylor  2. 

Strvns  vs.  Iv<-high. — If  ever  lack  of  condition  asserted  itself,  it  certainly 
did  on  this  cK-casion.  At  the  en<l  r»f  forty  minutes  play,  the  score  stood  3 — 3. 
Sttrvciis.  however,  could  not  st;infl  the  pace,  and  six  goals  in  twenty  minutes 
rcsultrd, 

Lrhigli's  team  work,  especially  in  the  attack,  was  certainly  pretty  ;  and 
their  stirk  handling  was  alcove  criticism. 
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When  the  ball  was  in  Stevens  attack,  the  centre  men  helped  matters  along 
there  also,  which  ^'as  all  ver>'  good  ;  but  when  the  attack  lost  the  ball  and  it 
went  sailing  down  to  Lehigh *s  attack,  our  centre  men  seemed  totally  unable 
to  get  back  to  their  positions ;  the  result  of  which  ^-as  tliat  Lehigh  always  had 
one  or  two  men  in  their  attack  more  than  in  Stevens  defense.  It  was  then  a 
verj*  easy  matter  for  her  attack  to  uncover,  and  waiting  to  be  checked,  to 
pass  the  ball  to  the  man  left  uncovered  by  the  checking  man.  This  method 
of  play  was  what  enabletl  I^ehigh  to  >*-in  out  the  game.  It  amounte<l  simply 
to  clear  head  work,  and  their  l>eautiful  stick  handling. 

The  teams  lined  up  as  follows  : 

Stevens.  Positions.  I^»higli. 

Sofio Goal Pennington 

Bucklev Point Good 

Wachter Cover  Point Miller 

Grelle ist  Defense Ik)yt 

Kidde 2d       *'       Gomer^• 

MacDonald 3d       "       Paddock 

Christy Centre Kdgar 

Weichert    3d  Attack Merriman  ( Capt. ) 

Brune 2d      "      Roundv 

Scott  (Capt.) rst    "      Lee 

Kennetly Outsi<le  Home Symmington 

H.  Sanson Inside  Home Thurston 

Referee,  Mr.  Willett ;  Stevens,  '96. 
Umpires,  Messrs.  lies  and  Massey,  Lehigh. 
Time,  two  thirtv-five  minute  halves. 
Goals,  for  Stevens,  Sanson  2,  Kennedy  2. 

The  Annual  Sophomore-Freshman  Lacrosse  game  was  playe<l  May  24, 
and  resulted  in  a  win  for  '99  by  a  score  of  3 — 2.  The  game  was  an  interesting 
one,  as  it  ga\'e  an  opportunity  to  watch  the  work  of  some  of  the  new  men. 

The  goals  were  scored  by  Luqueer  {2)  and  H.  Sanson  for  '99  and  by 
Brooks  and  Stanford  for  1900. 

Thk  Annual  Fikld  G.\mes  were  held  at  the  Cricket  Grounds,  \Ve<l- 
nesday,  June  2.  The  entr\'-list  was  smaller  than  usual  and  those  who  took 
part  in  the  track  events  were  handicapped  by  a  poor  course.  Two  Institute 
records  were  broken — one  by  C.  R.  Tock.  '98,  who  threw  the  hanmier  85 
feet ;  the  other  by  E.  Davis,  Special,  who  put  the  shot  34  feet.  4  inches. 
Ninety-eight  won  the  class  championship  with  31  points;  '99  secured  27*  i 
points,  '97,  10  and  '00,  8>4. 

TheSophomork-Frkshm.\n  BASKB.\i.LG.\MKwas  played  on  the  after- 
noon of  May  14  and  resultetl  in  a  victory-  for  the  class  of  '99,  the  score  l>eing 
II  to  4.  The  feature  of  the  game  was  the  pitching  of  H.  Sanson,  Captain  of 
the  Sophomore  team,  who  struck  out  17  men. 
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ALFRED   MARSHALL  MAYER. 

Professor  Alfred  M.  Mayer  died  July  i3tli  at  his  country 
residence  in  Maplewood,  N.  J.  He  was  in  the  sixty-first  year  of 
his  age. 

For  nearly  a  year  he  had  been  in  failing  health,  due  to  the 
results  of  zeal  and  overwork  in  conducting  his  original  private 
researches.  He  continued  to  perform  his  duties  at  the  Institute 
until  the  latter  part  of  February,  when  during  the  Twenty-fifth 
Anniversary  celebration  he  personally  exhibited  a  number  of 
original  working  models  illustrating  several  scientific  phenomena. 
On  account  of  continued  and  increasing  weakness  and  exhaus- 
tion this  was  his  last  work  at  the  Institute.  A  few  weeks  later  a 
trip  through  Southern  Europe  was  intercepted  by  an  attack  of 
an  apoplectic  nature  as  he  was  about  to  sail.  Shortly  after  this 
he  retired  to  the  quiet  of  his  country  home  where  he  lingered  for 
several  months  and  finally  died  of  meningitis. 

The  funeral  services  were  held  in  the  Church  of  the  Holy 
Communion  at  South  Orange,  N.  J.,  on  July  15th.  A  large  rep- 
resentation from  the  faculty  were  present  and  acted  as  honorar\' 
pall-bearers.  Professor  Mayer's  nephew,  the  Rev.  Henry  Mayer, 
of  Philadelphia,  and  the  Rev.  Dr.  George  C.  Houghton,  of  Hobo- 
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ken,  performed  the  last  sad  rites.  The  interment  took  place  in 
the  Rosedale  cemetery  at  Orange,  N.  J.  Professor  Mayer  leaves 
a  widow  and  one  son  who  was  graduated  from  Stevens  Institute 
in  1890. 


Professor  Alfred  M.  Mayer  was  a  son  of  Charles  F.  Mayer, 
a  distinguished  jurist  of  the  Baltimore  bar  and  a  nephew  of  CoL 
Brantz  Mayer,  U.  S.  A. ,  the  historian  and  founder  of  the  Mar>'- 
land  Historical  Society.  He  was  bom  in  Baltimore,  Md. ,  Xo- 
bember  13th,  1836. 

He  was  educated  at  St.  Mary's  College,  Baltimore,  which  in- 
stitution he  left  in  1852  to  enter  the  workshop  and  draughting 
room  of  a  mechanical  engineer  where  he  acquired  a  knowledge  of 
mechanical  processes  and  the  use  of  tools  for  which  he  had  a 
natural  aptitude.  He  remained  in  this  place  for  two  years  and 
then  followed  with  a  course  of  laborator>'  practice  in  physics  and 
chemistry  for  two  years  more,  during  which  period  his  first  con- 
tribution to  science,  entitled  **  A  New  Apparatus  for  the  Determi- 
nation of  Carbonic  Acid '  *  was  published  both  in  this  country- 
and  in  Europe.  It  was  at  this  time  that  he  attracted  the  atten- 
tion of  Joseph  Henr>'  who  was  then  Secretary  of  the  Smithso- 
nian Institution,  and  who  had  been  for  thirty  vears  identified 
with  the  advancement  of  pure  science.  The  encouragement 
which  young  Alfred  Mayer  received  from  this  distinguished 
scientist  did  much  to  influence  him  to  a  life  devoted  to  scientific 
research  and  the  many  students  who  have  passed  under  Profes- 
;sor  Mayer  will  remember  his  grateful  tributes  and  frequent  allu- 
sions to  the  work  of  Joseph  Henry. 

At  the  remarkably  early  age  of  twenty  years  he  was  made 
Professor  of  Physics  and  Chemistry  in  the  University  of  Mary- 
land and  three  years  later,  accepted  a  similar  position  in  the 
Westminster  College,  Missouri.  He  went  abroad  in  1863  and 
entered  the  University  of  Paris,  where  he  pursued  his  studies  in 
physics,  mathematics  and  physiology.  While  in  Paris  he  was  a 
pupil  of  the  distinguished  physicist,  Regnault.  On  his  return 
to  this  country  in  1865,  he  became  Professor  of  Physics  in  Penn- 
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s>'lvania  College,  Gettysburg,  where  he  remained  until  1867 
when  he  was  called  to  the  chair  of  Physics  and  Astronomy  in 
Lehigh  University  where  he  designed  and  equipped  an  astronom- 
ical observatory,  erected  the  delicate  instruments  and  finished 
the  tedious  work  of  adjusting  them,  without  assistance.  A  series 
of  systematic  obser\'ations  on  Jupiter  were  made,  the  results  of 
which  were  published  on  two  continents. 

During  the  summer  of  1869  the  U.  S.  Almanac  Ofl5ce  se- 
lected Professor  Mayer  to  take  charge  of  a  party  of  astronomers 
at  Burlington,  Iowa,  where  obser\'ations  of  the  total  solar  eclipse 
of  August  7th  were  made.  Forty-two  perfect  photographs  were 
taken  with  exposures  of  0.002  seconds  each.  This  was  in  the 
early  days  of  photography  and  was  accounted  an  unusual  feat ; 
five  of  these  photographs  were  taken  during  the  eighty-three 
seconds  of  totality.  The  results  of  this  work  were  published  in 
an  elaborate  paper  in  the  Journal  of  the  Franklin  Institute  and 
in  the  publication  of  the  U.S.  Almanac  Office.  While  at  Lehigh 
University  he  published,  also,  a  number  of  articles  on  physical 
and  astrophysical  subjects  and  in  1869  read  a  paper  at  the  Salem 
meeting  of  the  Scientific  Association  on  * '  The  Thermodynamics 
of  Waterfalls  * '  based  on  observations  made  at  Trenton  Falls  and 
at  Niagara  Falls. 

In  1871  Professor  Mayer  was  called  to  Stevens  Institute  of 
Technology  to  organize  and  take  charge  of  the  department  of 
physics.  Of  his  connection  with  Stevens,  Science  of  Aug.  20th 
says  :  "  it  is  with  this  institution,  therefore,  that  his  name  will  be 
chiefly  identified,  though  his  researches  were  for  the  most  part 
in  channels  somewhat  removed  from  those  that  are  usually 
characteristic  of  an  engineeering  school.  Its  instrumental  equip- 
ment was  unusually  good,  and  proximity  to  a  great  metropolis 
afforded  the  intellectual  stimulus  and  the  prompt  recognition  of 
merit  which  are  wanting  in  isolated  institutions  of  learning." 
The  same  journal  also  says  that  **  soon  after  entering  upon  his 
duties  at  Hoboken,  Professor  Mayer  began  the  series  of  investi- 
gations in  acoustics  for  which  he  is  perhaps  best  known,  and 
which  made  him  decidedly .  the  leading  authority  on  this  subject 
in  America.'* 

One  of  the  strong  points  of  Dr.   Mayer's  character  was  his 
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great  industry  in  his  profession  and  he  has  been  alluded  to  as  the 
'*  prince  of  experimenters."  His  labors  since  1855  have  resulted 
in  about  one  hundred  publications  of  which  six  are  standard 
books.  All  of  his  writings  are  characterized  by  a  dear  and 
graceful  style,  and  embody  that  personal  charm  of  originality 
which  he  alone  possessed.  Acoustics  was  his  favorite  field  of 
research,  although  electricity,  electro- magnetic  phenomena  and 
optics,  especially  photometry  and  color-contrasts  received  much 
of  his  attention.  His  researches  were  given  to  the  world  through 
the  media  of  various  publications,  but  principally  in  the  American 
Journal  of  Science,  The  following  list  of  titles  will  give  some 
notion  of  his  wonderful  and  numerous  achievements  : 

*The  translation  of  a  vibrating  body  causes  it  to  give  a 
wave-length  differing  from  that  produced  by  the  same  vibrat- 
ing body  when  stationary  (1872)  :  a  method  of  detecting  the 
phases  of  vibration  in  the  air  surrounding  a  sounding  body  ;  and 
thereby  measuring  directly  in  the  vibrating  air  the  length  of 
its  waves  and  exploring  the  form  of  its  wave-surface,  resulting  in 
the  invention  of  the  topophone  (1872)  of  which  it  is  said 
* '  the  difficulties  attendant  upon  such  an  experiment  are  very  great 
and  no  one  but  an  experimentalist  of  exceptional  skill  and  pa- 
tience would  be  apt  to  undertake  it  " :  a  simple  and  precise  method 
of  measuring  the  wave-lengths  and  velocities  of  sound  in  gases  ; 
a^d  on  an  application  of  the  method  in  the  invention  of  an  acous- 
tical pyrometer  ("1872)  :  the  experimental  determination  of  the 
relative  intensities  of  sounds ;  the  measurement  of  the  powers  of 
various  substances  to  reflect  and  to  transmit  sonorous  vibrations 
and  the  invention  of  an  instrument  with  which  a  sound  at  sea, 
such  as  that  of  a  fog  horn,  could  be  heard  with  a  close  approxi- 
mation to  accuracy  (  1873)  :  experimental  confirmation  of  Four- 
ier's theorem  ;  experimental  illustration  of  Helmholtz's  theory 
of  audition  ;  experiments  on  the  supposed  auditory-  apparatus  of 
the  mosquito,  in  which  it  is  shown  that  the  fibrils  of  the  antennae 
of  the  male  mosquito  vibrate  sympathetically  to  sounds  having 

•For  the  list  of  titles  here  presented  due  zxiiiA\K'\s^\\exiX.oWi^  American  Jout-naloj 
ScifTtLf,  which  has  collected  them  from  all  sources  in  a  very  thorough  manner.  To  this 
list,  however,  has  been  added  a  number  of  interesting  notes  from  a  very  extensive  and  ex- 
cellent obituary  in6V/>«t:«?,  written  by  Prof.  W.  Le  Conte  Stevens  of  Troy,  who  was  a  very 
close  friend  of  Dr.  Mayer. — Euitor. 
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the  range  of  pitch  of  sounds  emitted  by  the  female  mosquito ; 
suggestions  as  to  the  function  of  the  spiral  scale  of  the  Cochlea  ; 
six  experimental  methods  of  sonorous  analysis  ;  curve  of  musi- 
cal note  formed  from  six  sinusoids  of  the  first  six  harmonics ; 
curves  for  various  consonant  intervals ;  experiments  in  which 
motions  of  a  molecule  of  air  are  derived  from  these  for  six  ele- 
mentary vibrations  of  a  musical  note  (1874)  :  determination  of 
the  law  connecting  pitch  of  sound  with  the  duration  of  residual 
sensation,  which  is  regarded  as  his  greatest  work.  The  Musical 
Courier  states  that  **  it  is  the  most  important  as  it  lies  at  the  very 
foundation  of  the  physics  of  music."  The  law  established  as  a 
result  of  this  investigation  has  come  to  be  known  as  * '  Mayer' s 
Law  ' '  and  gives  according  to  Science  * '  a  quantitative  character 
to  results  which  Helmholtz  had  attained  qualitatively.  It  is  of 
fundamental  importance  in  its  application  to  musical  harmony  and 
explains  why  certain  combinations  of  tones,  which  are  harmoni- 
ous on  the  upper  portions  of  the  musical  scale,  become  rough  and 
discordant  in  the  lower  portions.  This  fact  had  long  been  known 
and  recognized  to  musical  composers  but  had  been  inexplicable. 
As  a  result  of  the  labor  involved  in  this  investigation  the  power 
of  audition  in  one  ear  was  permanently  impaired  ' ' ;  determination 
of  the  number  of  beats  throughout  the  musical  scale  which  pro- 
duce the  greatest  dissonances  ;  application  of  these  laws  by  means 
of  rotating  perforated  disks,  and  quantitative  application  of  them 
to  musical  harmony  (1874):  experiments  on  the  reflection  of 
sound  from  heated  flames  and  heated  gases  (1874)  :  obliteration 
of  one  sound  by  simultaneous  action  of  a  more  intense  and  lower 
sound  ;  discovery  that  a  sound  even  intense  cannot  obliterate 
sensation  of  a  sound  of  lower  pitch  (1876):  acoustic  repulsion 
(1878).  This  investigation  led  to  the  construction  of  the  **  sound 
mill,"  which  is  composed  of  a  pair  of  resonators  so  balanced  and 
pivoted  on  their  supports  as  to  be  set  in  rotation  by  reaction,  on 
sounding  near  them  a  tuning  fork  to  which  they  are  adapted. 
This  phenomenon  was  shortl}'  afterward  discovered  independently 
by  Dvorak  in  Austria  :  determination  of  the  smallest  consonant 
intervals  among  simple  tones,  and  application  to  deduce  the  dura- 
tion of  residual  sonorous  sensations  (1894):  variation  in  the  mod- 
ulus of  elasticity  with  change  of    temperature   determined  by 
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transverse  vibrations  of  bars  at  various  temperatures.  In  con- 
nection with  this  investigation  it  was  necessary  for  Professor 
Mayer  to  visit  Paris  where  access  was  had  to  Dr.  Koenig's  grand 
tonometer  and  where  this  famous  acoustician  freely  gave  his  time 
and  skill  in  furtherance  of  the  work  ;  the  acoustical  properties  of 
aluminum,  showing  that  the  metal  is  unsuited  for  musical  in- 
struments on  account  of  the  rapid  and  large  changes  in  its  elas- 
ticity by  change  of  temperature  (1896).  In  an  elaborate  paper 
published  in  the  third  volume  of  the  Memoirs  of  the  National 
Academy  of  Sciences,  1884,  he  gave  a  method  of  precisely  meas- 
uring the  vibratory  periods  of  tuning-forks  and  was  the  first  to 
give  accurately  the  correction  to  be  applied  in  all  such  determi- 
nations on  account  of  variation  of  temperature  of  the  fork.  He 
also  devised  methods  for  determining  the  laws  of  the  vibration  of 
tuning-forks,  together  with  their  applications  in  chronoscopes,  for 
measuring  the  velocity  of  projectiles. 

Among  other  papers  published  by  Professor  Mayer  in  the 
American  Journal  of  Science  may  be  mentioned  :  Researches  in 
electro-magnetism,  showing  the  changes  in  dimensions  of  iron  and 
steel  bars  by  magnetization  ;  method  of  measuring  electrical  con- 
ductivity by  means  of  two  equal  and  opposed  electrical  currents 
(1870,  1873)  :  on  the  electro-tonic  state  ;  on  a  method  of  fixing 
magnetic  spectra  (1871)  :  new  form  of  lantern  galvanometer; 
mode  of  tracing  the  boundary  of  a  wave  of  conducted  heat  (1872): 
on  the  composite  nature  of  the  electric  discharge  (1874):  method 
of  delineating  the  isothermal  lines  of  the  solar  disk  (1875)  :  ex- 
periments with  floating  magnets  (1878):  the  well-spherometer 
(1886):  the  pendulum  electrometer;  electric  potential  as  meas- 
ured by  work  ;  the  spring  balance  electrometer  ;  experimental 
proof  of  Ohm's  law  ;  cubical  expansion  of  solids,  by  vessels  or 
hydrometers  made  of  the  material  of  these  solids  (1890) :  illumin- 
ating ix)wer  of  flat  petroleum  flames  ;  physical  properties  of  hard 
rubber  showing  that  it  has  a  remarkably  large  coefiicient  of  ex- 
pansion, exceeding  that  of  mercury  (1891):  simultaneous  con- 
trast-color ;  photometer  for  lights  of  different  color  which  gives  a 
degree  of  accuracy  in  excess  of  that  usually  obtained  by  the  Bun- 
sen  photometer  (1893)  •  researches  on  the  Rontgen  rays,  show- 
ing by  formulee  the  transmissive  powers  of  several  substances 


Obituary.  373 

for  these  rays  (1896)  ;  equilibrium  of  forces  acting  in  the  flota- 
tion of  disks  and  rings  of  metal,  with  determinations  of  surface 
tension  (1897).  This,  his  last  research,  is  characterized  by  Science 
as  *'  fully,  if  not  superior,  to  the  best  hitherto  accomplished  by 
Plateau  and  Quincke.  It  was  done  during  the  intervals  between 
periods  of  acute  physicial  suffering  and  its  appearance  in  the 
American  Journal  of  Scieiue  for  April  of  the  present  year  pre- 
ceded by  only  a  few  days,  the  paralytic  stroke  which  demon- 
strated that  the  investigator's  life  work  was  already  ended." 

Professor  Mayer  also  published  '  *  Lecture  Notes  on  Physics '  * 
in  a  series  of  articles  in  ih^  Journal  of  the  Franklin  Institute  and 
subsequently  in  book  form  (Philadelphia,  1868)  ;  "The  Earth  a 
Great  Magnet,"  which  was  one  of  a  series  of  public  lectures  and 
was  delivered  by  invitation  before  the  Yale  Scientific  Club  (New 
Haven,  1872)  ;  "Light"  together  with  "Sound"  comprise  two 
small  volumes  which  contain  the  results  of  a  large  number  of  ex- 
periments and  demonstrations  which  have  been  largely  copied  in- 
to the  elementary  text-books  of  to-day  (New  York,  1877)  ; 
"Sound"  (New  York,  1878);  "Sport  with  Gun  and  Rod  in 
American  Woods  and  Waters  "  (1883). 

In  addition  to  this  experimental  and  literary  work.  Professor 
Mayer  wrote  many  of  the  articles  on  physics  in  Appleton's  and 
Johnson's  cyclopaedias.  He  also  contributed  a  large  number  of 
popular  science  articles  to  the  Scientific  American,  the  most  im- 
portant of  which,  was  a  long  series  on  the  "  Minute  Measurements 
of  Modern  Science."  This  was  also  published  in  the  Scientific 
American  Supplemeyit, 

In  1873  he  became  one  of  the  associate  editors  of  the  Ameri- 
can foumal  of  Science  and  contributed  five  articles  to  its  columns 
during  the  first  eight  months  of  that  year.  Partial  failure  of  his 
eyesight  then  necessitated  cessation  from  all  work  and  the  greater 
part  of  the  next  scholastic  year  was  spent  in  Europe  where  hos- 
pitable entertainment  was  accorded  him  by  the  most  prominent 
representatives  of  science. 

The  degree  of  Ph.  D.  was  conferred  upon  Professor  Mayer 
in  1864  by  the  Pennsylvania  College.  In  1872  he  was  elected  a 
member  of  the  National  Academy  of  Sciences  and  was  connected 
with  many  other  scientific  societies,  among  which  may  be  men- 
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tioned  The  American  Philosophical  Society,  The  American 
Academy  of  Arts  and  Sciences,  The  New  York  Academy  of 
Sciences  and  the  American  Meteorological  Society.  He  was  a 
corresponding  member  of  the  British  Association  for  the  Ad- 
vancement of  Science,  and  a  Fellow  of  the  American  Association 
of  the  same  name  ;  he  was  also  a  member  of  the  Century  Club. 

With  all  the  scientific  work  which  Professor  Mayer  accom- 
plished in  his  three-score  years,  he  found  much  time  to  devote  to 
out-door  recreation.  While  in  youth  he  became  an  accomplished 
marksman  and  during  his  entire  life  was  an  exceptionally  suc- 
cessful sportsman.  In  1884  he  won  the  national  championship 
in  minnow-casting  with  a  rod  of  his  own  invention.  The 
columns  of  the  Century  Magazine  have  frequently  received 
articles  from  him  on  sporting  subjects  and  in  1883  ^^  edited  and 
was  author  of  a  number  of  chapters  of  a  superbly  illustrated  book 
entitled  **  Sport  with  Gun  and  Rod  in  American  Woods  and 
Waters.'*  This  book  is  spoken  of  by  the  Scientific  American  as 
*  *  one  of  the  finest  books  on  sports  that  has  ever  been  produced. ' ' 

Professor  Mayer  also  took  particular  pleasure  in  the  study  of 
Archaeology^  in  which  subject  he  showed  an  unusual  acumen. 
While  in  France  some  years  ago  he  secured  some  remarkable  finds 
of  prehistoric  handiwork,  almost  in  the  identical  places  where 
Boucher  de  Perthes  carried  on  his  earliest  researches  more  than 
sixty  years  ago. 

We  now  turn,  from  the  remarkable  record  of  achievement  of 
a  well-rounded  life,  to  the  personality  of  our  subject  and  to  the 
expressions  of  admiration  and  love  which  have  appeared  in  pub- 
lic print  and  which  now  arise  within  us.  The  American  Jour7ial 
of  Science  closes  his  obituarj'  with  the  following  tribute  :  *  *  Pro- 
fessor Mayer's  scientific  work  was  marked  by  strongly  character- 
istic traits.  He  possessed  a  remarkable  degree  of  delicacy  and 
precision  as  an  experimenter,  which  enabled  him  to  obtain  re- 
sults that  will  have  a  high  and  permanent  value  in  science.  Be- 
yond his  scientific  accomplishments,  he  was  a  man  of  high  and 
refined  culture,  with  a  genial  presence  and  social  qualities  which 
made  him  a  delightful  companion  and  endeared  him  to  his  friends." 

This  verv'  brief  allusion  is  but  one  of  the  nianv  that  have 
appeared  in  the  scientific  periodicals  of  two  continents,  and  all 
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go  to  show  in  what  very  high  esteem  he  was  held  both  as  a  sci- 
entist and  as  a  man.  As  a  teacher  we  knew  him  best,  and  it  is 
safe  to  state  that  there  is  not  one,  who  has  ever  been  so  fortunate 
as  to  come  under  his  instruction,  but  that  will  say  it  was  always 
a  pleasure  to  meet  Professor  Mayer  in  the  class-room  or  in  the 
laboratory.  His  instruction  was  not  confined  to  the  stereotyped 
phrases  of  the  text-book,  nor  was  it  limited  in  scope  to  the  mat- 
ter between  the  covers.  His  knowledge  seemed  inexhaustible 
and  he  would  lecture,  impromptu,  with  fluency  on  any  subject 
which  the  student  might  raise ;  and  with  it  all  there  was  not  one 
particle  of  vanity  in  his  nature.  He  taught  the  student  to  real- 
ize how  much  there  was  to  know  in  this  world  b}'  frequently  em- 
phasizing how  little  he  knew  himself,  and  if  there  was  any  con- 
ceit lurking  in  the  student's  nature  it  was  bound  to  suffer  by 
irresistible  comparison.  He  had  an  interesting  way  of  present- 
ing a  new  subject  that  made  it  seem  so  simple,  so  entertaining 
and  so  practical  that  the  student's  attention  was  firmly  held,  and 
it  is  safe  to  say  that  many  forms  of  apparatus  have  been  con- 
structed to  exemplify  the  various  laws  of  physics  as  he  has  dem- 
onstrated them ,  as  a  result  of  the  inspiration  received  in  his  class 
room.  In  the  laboratory  his  great  delicacy  and  precision  have  taught 
invaluable  lessons,  not  only  in  the  use  of  instruments  and  the  deter- 
mination of  data  by  means  of  the  same,  but  in  grounding  these  in- 
estimable qualities,  which  are  of  great  advantage  in  a  world  which 
is  rapidly  becoming  more  exacting  in  all  its  processes  and  in  its  de- 
mands upon  the  leaders  of  thought.  His  ideal  personality,  em- 
bracing as  it  did  knowledge,  ability  and  courtesy,  has  won  the 
love  and  esteem  of  those  who  now  comprise  the  Ahnnni  of  the 
Stevens  Institute  of  Technology  and  of  the  undergraduates  who 
have  been  fortunate  enough  to  meet  him. 

Taken  altogether,  one  is  impressed  with  the  thought  that 
Professor  Mayer,  by  indefatigable  devotion  to  science,  has  won 
for  himself  a  niche  in  the  temple  of  fame  and  that  his  con- 
temporaries have  accorded  hi-m  a  place  among  the  greatest  men 
of  his  age. 
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\Miatever  the  path  described  by  a  moving  point,  the  drrectSxi 
of  its  rrjAirja  at  any  instant  is  that  of  the  tangent  to  that  path. 
at  the  position  occnpied  by  the  point  at  the  given  msfaTtr 

The  law  of  the  motion,  even  in  abstract  mathecxatks.  maty 
often  he  best  explained  by  describing  it  as  dependent  crpoa  aad 
produced  by  other  motions  :  thns  for  exam{^e  a  spiral  of  any 
kind  is  osnally  defined  as  the  path  of  a  point  which  travels  along 
a  right  line,  while  the  line  itself  revolves  aboat  a  fixed  centre. 

And  ''  Rober\'al's  method  "  of  drawing  a  tangent  to  actzrve. 
consists  simply  in  finding  the  resultant  of  these  component  mo- 
tions. A  simple  illustration  of  this  method  is  shown  in  its  ap- 
plication  to  the  spiral  of  Archimedes,  Fig.  12.  Let  a  point  move 
at  a  uniform  rate  from  P  along  the  right  line  PO,  while  that  line 
revolves  in  the  direction  of  the  arrow  around  /*  as  a  fixed  centre. 
aLso  at  a  uniform  rate.  Let  the  radial  travel  be  such  that  while 
making  one  revolution  the  point  shall  move  from  Flo  A,  then  it 
will  trace  the  curve  PEFAG  :  and  let  it  be  required  to  draw  a 
tangent  at  the  point  O.  The  two  motions  might  be  supposed  to 
take  j/iace  independently  ;  if  we  first  imagine  the  rotation  to  be 
arrt-:e«^I,  the  point  will  move,  in  the  time  of  one  revolution. 
radially  outward  through  a  distance  (9-:V equal  to  PA:  and  we  may 
ther'jfore  let  OA'represeiit  the  velocity  of  this  component.  If  we 
su:/V>^<:  the  radial  motion  to  l)e  arrested,  then  in  the  same  time 

•   * 

the  v^int  will  der<:ribe  the  circumference  of  the  circle  of  which  FK) 
is  xXvi  ra^lius.  The  direction  of  this  motion  at  the  instant  being 
that  of  the  tangent  to  the  circular  path,  we  have  as  the  other 
comfK^neiit,  6^.1/ {perpendicular  to  PO,  and  equal  in  length  to  the 

<.".»I>yri|{ht  1S77.     All  rights  reserved. 
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circumference  ;  then  completing  the  rectangle,  the  diagonal  OR 
is  tangent  at  O  to  the  spiral,  as  required  :  obviously,  both  com- 
ponents may  be  reduced  in  the  same  proportion,  without  affecting 
the  direction  of  the  resultant,  which  is  of  course  independent  of 
the  actual  velocity  of  the  tracing  point. 


FIG.    12. 


NR 
Since  -y-|r^=tan,  NOR,  the  inclination  of  the  tangent  to 

the  radius  vector  can  be  determined  by  elementary  trigonometry  ; 
and  in  its  application  to  many  other  curves,  of  high  and  low  de- 
gree, a  like  simplicity  characterizes  this  elegant  process.  Never- 
theless, in  his  treatise  on  Descriptive  Geometry,  Mr.  J.  F. 
Heather  makes  this  curious  remark  :  *  *  This  method,  which  Rob- 
erval  invented  before  Descartes  had  applied  algebra  to  geometry, 
is  implicitly  comprehended  in  the  processes  of  the  differential  cal- 
culus, on  which  account  it  is  not  noticed  in  elementary  mathe- 
matics ' '  ; — where  it  would  seem  on  the  contrary  to  deserve  a  con- 
spicuous place  :  it  is  certainly  more  easily  comprehended  than 
the  calculus,  to  which  indeed  it  is  a  natural  prelude.  At  any 
rate,  it  has  a  natural  and  direct  application  to  our  present  pur- 
pose, since  in  mechanical  devices  the  actual  motion  of  a  point  is, 
more  often  than  not,  controlled  by  other  motions  whose  combined 
effect  it  is  necessary  to  determine. 


378 


Velocity  Diagrams. 


But  in  applying  it,  all  the  dircumstances  of  the  case  must 
be  considered,  and  all  the  conditions  which  may  affect  the  result 
must  be  satisfied.  This  suggestion  may  at  first  glance  appear 
siiperfiuous  ;  but  it  seems  otherwise  in  view  of  the  fact  that  Mr. 
Heather,  in  the  only  illustration  of  Roberval's  method  which  he 
gives,  has  conspicuously  failed  to  act  upon  it.  The  curve 
selected  for  this  solitary  example  is  the  ellipse,  traced  as  in  Fig. 
13  by  a  point  P,  moving  in  such  a  manner  as  to  keep  always  taut 
a  thread  APB,  attached  by  its  extremities  to  the  foci  A  and  B. 
Mr.  Heather's  explanation  is  as  follows:  "  Since  the  length  of 
the  string  is  constant,  the  distance  AP  is  lengthened  at  each  in- 
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stant  of  the  motion  by  the  same  distance  as  the  distance  BP  is 
diminished.  The  velocity  of  the  describing  point  in  the  direction 
AP  is  therefore  equal  to  the  direction  in  the  direction  PB,  If, 
then,  equal  straight  lines  be  cut  off  from  PB,  and  from  ^/^  pro- 
duced, and  the  parallelogram  PNOMh^  completed,  the  diagonal 
PO  of  this  parallelogram  will  be  the  direction  of  the  motion  of 
the  generating  point  at  P,  and  consequently  the  tangent  to  the 
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curve  at  this  point.  It  is  clearly  seen  from  this,  that  in  the 
ellipse  the  tangent  bisects  the  angle  BPN,  formed  by  one  of  the 
focal  distances  and  the  production  of  the  other,'*  etc.,  etc. 

Mr.  Heather  elsewhere  explicitly  states  that  if  the  compo- 
nents in  two  directions  are  given,  whatever  their  relative  magni- 
tudes, the  method  of  Roberval  consists  in  *  *  completing  the  paral- 
lelogram and  drawing  the  diagonal. '  *  In  the  above  example  the 
direction  of  the  tangent  is,  undeniably,  correctly  found  in  this 
manner — and  the  same  is  true  if  this  construction  is  applied  to 
the  hyperbola,  in  which  the  moving  point  recedes  from  both  foci 
at  the  same  rate,  or  to  the  parabola,  in  which  it  recedes  at  the 
same  rate  from  the  focus  and  the  directrix. 

In  all  these  cases  however  the  components  are  equal;  but 
the  statement  above  quoted  leads  us  to  expect  a  correct  deter- 
mination whether  they  are  equal  or  not :  let  us  put  it  to  the  test. 
In  Fig.  14,  let  A  and  B  be  two  fixed  points,  with  reference  to 
which  the  point  P  moves  subject  to  the  condition  that  PB  shall 
always  be  twice  PA,  In  other  words,  the  path  of  P\s  the  locus 
of  the  vertices  of  all  triangles  of  which  AB  is  the  common  base, 
and  one  of  the  two  other  sides  is  twice  the  third.  In  order  to  pre- 
serve this  ratio,  it  is  clear  that  P  in  moving  to  the  right  must  re- 
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cede  from  />  twice  as  t\isr  .is  1:  *:c^es  from  .:/.  Consequeatly.  set- 
ting of?  on  the  prolnneatiims  i  J'^P  md  A  P.  PJ/=2pJ\'  and 
comnletin^  the  narallelnCT^m .  :he  riiasronal  P(^  shoaid.  ia  accord* 
ance  \\7th  rvhat  imniediately  precedes.  '>e  the  required  tansrent. 
But  it  can  \te  -^hown  that  the  rath  :n  i^ue&iion  is  the  circTimier- 
ence  of  the  circle  who'ie  .iianieter  ::i  .')E.  .ietermined  by  making 
/V/>=j  .^/^  *in<i  .V/T-  J  .  iE  I:  :s  obvious  that Z^"* is wtv  tangent 
to  thi*?  circle,  and  theretnn^  oannot  i  -e  the  resultant  :nodon  ot  P, 
A  little  reflection  .vili  -;how  that  two  important  conditions 
have  t^een  neglected  the  -omt  ."'lies  t:con  the  ri^^ht  line /^-^. 
an<i  raiist  alwav5  d%^  <o  :  therefore  ::'  that  ooint  moves  .is  <hown, 
the  line  :nust  turn  .iKmt  .-i  .is  i  nxed  centre  :  and  >iciiiar  reason- 
nivr  applies  to  the  line  P  .V  T'.ns  the  -icuation  :s  in  fact  more 
c<:»ni  plica  ted  thv^n  it  -^eenied  it  nr?t.  and  reailv  :^^ese^ts  a  sueciai 
case  kn"  the  .reneral  r-roMetn  of  ieteminin:^  the  tnotion  of  the 
intersection  M  two  ri^ht  lines  rotatin;?  ibout  r-xed  cenrtes ; 
which  therefv>re  :r.u<t  :;ext  rtcei'%-e  ittention.  Tlie  riemexits  of 
thi>  '^rohlem  iro  snr.NVied  :r  tlie  :r.echai:-:ctil  ooinbtiLition  <iiown 
in  Fie.  -^.  vherc  /  _'  V  ."  rc-rceser.:  :tvo  -teei  rocU.  c-ach 
:'nr»'.ri^.  nto  i»-  .:' c  it  v.e  rr. i-i  ir.r.  w.rr.'.z:^  r^io'sii  the  ixe'.i  nins 
/  .  '  !'fc^n  :^ic*«-  riv-i-  tui^  -ii-v-vvs  -iLir  :rc-eiv.  md  they  are 
-,;%.  rr-,«  ■'^»c*^-tl'tr'  >>  I  r.r,  -t  .'  v  :  ise  .mi.-.  -^crrPrniLicniix  to  the 
••-■'rT     n?rr*^-c^^  the-  vntHr   ir.cs   tf    >o:l:  rri-,:.-. 

?'.\r-  ^ner-.tion   k   'Ims  !«**:cc*  :::av  ;irrh-r'-    'e  "»c=^t  -tudifi  ')y 

:Tr^»  --:n'')''^-Tnsi   ^ne  r«M     ts  . :    '   \o    »r  lield  't:.ii:i:i:.r;^    -vrult:  j?  r* 

■«!r:>^       7*ie  •v'^MU  .  ■  ^-    tliat  "t^.i   nust  then    :t  th;f  instant  move 

■fi   >    *'r*3,^:',-vi  ■H?r-)eri«uc:il:ir:o  .•' .''     let  :ts  ■*=i*Ioc:r'*  ")c  rTepres^mted 

"  7'i»»  ;)»n    '.^nncvt-.tic   tlic  -:ei.*vr*>i  mii^t   nov^  absiuutely 

tt     Ti,.   ^i- ,^-r  ,^r^    '       -iMici*  tile  T-^.t  .i  .' iiiMv  torms  a  ixs'.L  Taice. 

Jr.f^._.-   r-'n..",  -',,»   ^'oo"-?    tlir'»iii::i  ■v!iic:i  it  ■i:ii;5es.  >  c-jmnelled  to 

-'■•''^       V  !♦?    '•»:'ior   -lee^e   lir.iv-:? v. *r  act    mix]'    ntates   ^vtcli  S Z^, 

Mt   -  .Ti    >;'-ii»?  '-.'.r.^   tliut    r;«t      :.'nse-auent:v  ilie   acraal   v»iIoc£rv 

/'.    -^^     li^^  -yv.y   .-    <  foi.in*;    *v  ira-.vtnii-  dirautri  'S  a  rarillel  to 
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FIG.   15.  FIG.   16. 

BD,  Drawing///'  parallel  to  PGy  we  observe  that  upon  the 
supposition  above  made,  the  pin  P  moves  in  the  direction  A  C  zX, 
the  rate  PI,  and  in  the  direction  B  D  2X  the  rate  P H, 

Next  let  BD  be  held  stationary,  and  let  the  point  P  of  the 
rod  AC  move  in  rotation  about  C  with  the  velocity  PL,  By  sim- 
ilar reasoning  we  shall  find  the  resultant  motion  of  the  pin  P  to 
be  PF  in  the  direction  BD,  and  it  will  be  accompanied  by  a 
motion  PE  in  the  direction  A  C, 

Now  if  both  rods  rotate  at  once,  with  the  same  velocities  as 
before,  the  final  resultant  motion  PR  of  the  pin  P  is  found  by 
considering  the  partial  resultants  PI,  PF,  as  components,  and 
completing  the  parallelogram  ;  because,  as  we  have  just  seen, 
these  are  wholly  independent  of  each  other.  But  it  is  to  be  noted 
that  P  will  move  toward  C  with  a  velocity  equal  to  PI  +  PE,  and 
toward  D  with  a  velocity  equal  to  PF  -f-  PH.  Drawing  RM  per- 
pendicular to  BD,  and  RN  perpendicular  to  AC,  we  have 
FM=  PH,  and  IN=PE:  so  that  PM,  PN,  are  the  velocities  of 
Pin  the  directions  BD,  ^C respectively. 

Also,  since  FR,  I R^  are  merely  prolongations  of  LF  and  GI, 
it  will  be  seen  that  having  assigned  the  components  of  rotation. 


PG  and  PL.  the  resultant  PR  mav  be  at  once  deternmied  h^ 
drawinj^  pcrpeadicnilars  to  theni.  '^fhich  will  intersect  in  R  :  rfaea 
drawing  R.lf  and  i?A'.  ^e  ieremine  P.lf2nd  /VV,  the  total  sJicnng 
comt»nents. 

I:  then  as  in  Fi^.  :^  the  components  PX,P.^f,  are  asagned, 
the  resultant  is  round,  aot  by  compiedng^  the  pamnrfograni  bat 
by  ira^T'ri!^  Xz.  .J/^-  respectively  perpendicniar  to  .-1(7  and  BD  : 
these  intersect  in  R.  and  PR  is  the  resultant.  Had  this  resaltant 
been  assi-^ed.  the  sliding  components  are  found  at  once,  ^s  above 
stated,  by  reversing-  this  process  :  and  the  components  of  rotation 
are  ieter:nined  as  readily  by  'irawing^  Px  perpenciicnlar  to  AC, 
and  P.-  t>ert>endicular  to  BD.  tmon  which  lines  we  let  mil  from 
R  the  t>ert>endiculars  RL.  R*7. 

This,  then,  is  the  proceeding-  which  should  have  been 
adopted  in  I^z^^,  :  5  and  14.  .\pplying  it  in  those  cases,  we  nod 
the  resultant  motion  of  the  ooint  Prroon  the  eHiose  to  be  PR  in- 
stead  of  P.  :  the  direction  is  the  same,  but  the  magnxtnde  is 
di^erent.  an*!  pLainly  ^rill  be  5*>  except  in  the  case  when  PA  and 
P£'  are  t:er::end:ct:lar  to  each  other.     .\nd  in  Fior.  :j..  it  is  seen 
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TEST  OF  NASH  GAS  ENGINE    WITH  DIRECT-CONNECTED 

DYNAMO. 

GRADUATION    THESIS,      1 897,     BY     FRED     OPH^LS,     WILLIAM     I. 

THOMPSON  AND  H.  DONALD  TIEMANN. 

DESCRIPTION  OF  PLANT. 

The  plant  tested  is  one  that  was  presented  to  Stevens  Insti- 
tute of  Technology  b}'  members  of  the  Board  of  Trustees,  the 
Faculty,  and  the  class  of  ^97,  aided  by  a  large  reduction  in  price 
on  the  part  of  the  builders.  It  is  located  in  the  Electrical  Labor- 
atory. It  consists  of  a  20  H.  P.  Nash  Gas  Engine  coupled  by 
means  of  a  friction  clutch  to  a  Riker  dynamo.     See  Fig.   i . 

The  engine  is  of  the  vertical  type.  The  base  is  a  heavy 
casting  forming  an  enclosing  case  in  which  are  placed  the  crank 
shaft,  bearings,  and  connecting  rods,  all  of  which  are  run  in  oil 
and  are  accessible  through  a  large  door.  There  are  two  single- 
acting  cylinders  entirely  independent  of  each  other  with  cranks 
set  at  180"  apart,  so  that  two  explosions  occur  in  alternate  revo- 
lutions. The  governor  is  a  simple  disengagement-governor,  one 
rod  being  set  slightly  in  advance  of  the  other,  thus  allowing,  at 
times,  an  admission  in  one  cylinder  only,  which  renders  the  gov- 
ernor more  sensitive.  The  valves  are  of  the  plain  poppet  type 
and  are  actuated  by  hardened  steel  cams  on  a  counter-shaft  mak- 
ing one-half  the  revolutions  of  the  main  shaft.  On  this  counter- 
shaft are  also  the  two  eccentrics  for  operating  the  electric  igniters, 
the  time  of  explosion  being  regulated  by  the  position  of  the  ec- 
centrics. Besides  these  there  are  hot-tube  igniters,  consisting  of 
tubes  heated  red-hot  by  Bunsen  burners. 

The  gas  is  admitted  to  the  engine  by  an  adjustable  check 
valve,  Fig.  2.  It  passes  up  through  a  circular  hole  in  the  valve 
seat,  over  which  rests  a  flat  washer  which  acts  as  a  check  to  the 
return  flow  of  the  gas.  As  the  gas  passes  through,  it  lifts  the 
washer  from  its  seat,  the  amount  of  lift  being  regulated  by  the 
screw-cap  of  the  valve.  The  rim  of  this  cap  is  indexed,  so  that 
its  position  may  be  noted  and  the  flow  of  gas  regulated. 
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FIG.  2. 

The  dynamo  is  a  six-pole  compound  wound  machine  built  by 
the  Riker  Electric  Motor  Co.,  of  New  York  ;  it  is  rated  at  125 
volts,  120  amperes,  and  300  revolutions. 

In  order  to  secure  as  nearly  a  uniform  speed  as  possible  for 
the  dynamo  it  is  not  fixed  directly  upon  the  shaft  of  the  engine, 
but  is  coupled  by  means  of  a  friction  clutch.  This  consists  of 
three  separate  wheels  ;  the  engine  fly-wheel,  upon  the  inner  sur- 
face of  which  the  friction  shoes  act ;  an  intermediate  fly-wheel, 
which  is  not  fast  to  either  shaft,  and  a  smaller  inner  wheel  which 
is  fixed  to  the  shaft  of  the  dynamo.  When  the  engine  speeds  up 
suddenly,  the  two  shoes  attached  to  the  intermediate  wheel  are 
thrown  off  by  the  centrifugal  force  of  two  weights,  thus  allowing 
this  wheel  to  lag.  The  lag,  by  a  system  of  links,  in  turn  loosens 
the  four  shoes  connected  to  the  dynamo  wheel,  thus  disconnect- 
ing, to  a  degree,  the  dynamo  from  the  engine.  As  the  dynamo 
has  less  momentum  than  the  intermediate  fly-wheel,  especially 
when  running  under  a  load,  it  will  immediately  tend  to  lag  be- 
hind this  wheel,  the  effect  of  which  is  to  tighten  the  shoes  of  the 


^.--tti^irtT^i^  rri^^*»*  i-)*^*  -Tom**?rr:iTn   :s    noes  mane  Tiicfices:  ra 

♦i^  -^--ni:j.nTo  *  -  '^rmfrvXird  't^  ''.w  vnorr  or  -ins 


.*, 


Jft\0f  '^r:4>rnt  •rwrmrinnss  r'nr  nimimg  ^fn^-Tm- 


,f,;if   ,••  y,Vin  j    "^rtfin  <c  3*"^     itr  ?hiiarfefprna.  imr  rhar  for  znt 


»"4> 


,  i#*  "«t,*n  !-,<»-  '.r  vrrm^*«icn.'«  -*r  .^ss  v-ls  rggrisrerggL  it-  l  re: 


-y   »<*"    -Vrr --I-    ^->r,r;irr    -.^n^-  TLuie-  -r"rr~  "113^*:  ±n±3fcr  uimis- 


^    4 


-     '  «  ■■  1  •■  v  r*  i     -  ?     '^    '  «>    >*"  V^'^  *■    Vi  — ■"■  ^■~'i'       VfS'*'^-   •"^a-"- i"-*tfu»'*     "tr- 

r'^Avff  yVvii^    M4mm%  J  -m  ^r^  .nfflr*  3C3  5 


1 


/A  y^/4!i4    Admff^^ju  ^r 


-«.  . 


/ 


s 


M^^kd/m  f,f^idf.    Admif^uim»  >«r  mutate  *  Zn^ 


I 


] 


yu,.  -- 


TeS  BjS-aiA  Gat  i^wpAte. 


The  jactel  iratcr  was  measniieid  in  rww  .raliViwd  hsmfcls. 

Fig.  4  shows  the  general  arraiigein«il  of  ibc  cikvirJc  cir-:«iT- 
The  power  was  distribnted  fmm  twxs  bass  hars,  B,  ihr<'>nsli  fesc 
wires,  part  being  absorbed  by  iDCasdesoent  lamps  xnii  iIk  rcnunt^ 
der  in  a  water  liieostat,  R.  The  ext^iu]  cmreot  was  TO«isor«i 
b>'  an  amroeler  A,  and  a  drnamometer  D  ia  partlVl.  and  iWcor- 
rent  in  the  shmit  field  bv  a  dvnaxDometer  D,,  Tlw  x-wJiwk^ct  V 
was  so  connected  that  the  \xJts  could  be  nwasnnM  Vnh  *ciw« 
the  brashes  directlr  and  across  the  teimittals  of  the  externa]  cir- 
cnit  by  changing  the  switch  S.  The  instrantmts  A.  O.  and  V. 
were  placed  abont  30  feet  from  the  d>^aino  «K^  as  ti.>  insntv  tWir 
being  ont  of  any  field.  The  ammeter  A,  shottT?i!  ik*  ctt\it  and 
the  voltmeter  V,  showed  a  possible  errwr  of  o.^'V.  The  dyna- 
mometer D,  was  not  tested  for  field,  bat  as  its  [ywiiii.>n  was  simi- 
lar to  the  ammeter  A,  it  is  fair  to  presnme  that  it,  also,  w«is  not 
affected.  The  dynamometer  D,.wasaffe«ed  by  a  field  to  the  ex- 
tent of  4^.  Since  the  instruments  were  aln-a\~s  |i)ace\1  Jn  the 
same  positions,  any  errors  due  to  field  may  be  nej<;Iectod  in  the 
comparati^'e  tests  where  the  load  is  not  A-cr>'  different. 

The  water  rheostat  was  made  of  abont  40  feel  of  Xo,  14 
B.  &  S.  german  silver  wire,  wound  upon  a  wxxxlen  frame  and 
immersed  in  a  barrel  of  running  water.  It  al>sorl>eii  between 
9,000  and  10,000-watts. 


:.  2*t!i;r»:  Liincarmsr  die  'ITnTTunnnnir  onwer  of  rhe  :$3»  imi 
efafnrui  larir  x  tiH'  -.c  die  xraaDis?:  .mniirtance:  id  Hypyrura  die 
cnm&Uiii*  infffer  -vhirfr  die  mitxiiiiiiiii  iimm:  -waa  ■ibminahit^  n^r 
c5e  jcoiH:  iniiHiirantroa  \t  jpst.  T!ie  iiosc  n.inmi  efifmenr  o^i  vary 
wtci  "liiH  -tail  'Ji  -^je^  ifrer  -ierrnur  die  imattes  of  ^ite  vtynamo 
in.  die  :en:  -prj^Hni^n  :»  die  unnimr  :f  zos  Himirrefi  -iritli  die  lir 
D3  ioidL  r/imiier  ^tiadi  :»  r^q"Tiiit:i?t  ly  die  piistiun.  of  die  ja* 
T^TT^  lif  •:e5rvr^  -txptameiL  T!ie  ur  nipe.  a»  -ic:  ip,  wa»  zr  5eet 
Lqii^  -vTtli  rvo  '^eaii*  inii  -iiiiied  iiracdy  aver  die  rwn  cEtnansst 
OTit:*  :5%r7«i  iirvt*n  annure  jest*  ind  ive  ine  aoinr  aes&  were 
aiaiie  -vidi  frfer^nr  ;;fisir:i:tL*  :c  die  xaiJ  ToLve^  The  resirte  of 
tfiese  trtscr  -v»r=i  -50  TOHati^acrLiry  dmc  diey  led  ua  me  ^iopTCsarioii 
rirtr  ir  rniejf  die  txinutst  xo^  TTir  -Hnikiiji  inro  die  air  pipe.  T!ie 
pip:r  "^lif  rher^jt^  -t^trgnifeff  :i  5±tir:  iiirizQiiraJIy  in  orriia'  :3 
oi*jta:iL  ;:iirt  ur.  '^irii  diij*  jirramremear,  towever,  the  engine 
cnuiii  af:t  z^  'ini^iisiii  :ur  jl5  riii  aniier  i  loaiL  The  pipe  was 
then,  ihnrrenei  'Si  :  ^  feet  -^s  rhnr  die  jir  was-  mkyn  from  lie 
roi^nL.  imi  i  -Hiijrt  r:ii?t  macie  ^hicii  ^ve  i  remarkable  mcreose 
in  die  -sficieacy  Ii  ^iviii  ietniietL  ro  main*  lesCr  Dor  the  best 
terurdi  -^i:  ur  pip»i.  ''or'/iii;!-  die  ;:ojfitii;ii  of  die  ralve  tor  each 
Ie!i:^di.  F":r:7-dLr±e  ^t  rventr^  nnnute  mi:  ive  5  oftjiei 
m:nitt  ttrrC?  -^-'rrt  oiaiie.  Za  iH  die^fe  r:i:?t:?  die  rgmperatnr^  ot 
th-i  jiick-ri  T'litr  VL^  k-rpt  die  sime   ls  n-eariy  xs  p<:.»?sibie. 

2.  Hi'  '-nLr  dii^r  ieitrniinei  d:tb?e  rv?  fact'-rrr.  rsrr:  5?3cir  Iiocr 
te>c.>  f'.-r  tii'r  -ri'fir^':  •.nt^iir  Ttr-i  maiie.  one  ^itli  x  Jie^iiTirn  Ii^ad. 
di«e  ocher  :v:di  liie  zT'iar-*m  j:;h:  die  cni^Jae  ^':iu.cL  carrrr 

Tb-c  r:«rdn:'»i  •:r  zarr^-.n-z  :Jir  diese  rtists  was  as  follows: 
Rei'i:a.c^  •v-r'i  tak^n  :'-'rr-  :  minnrerf  in  die  afteen  aLmnte  tests, 
evt-rv  X  Tiiniitt^  in  di»i  r:^":nr-  :nin.iir:i  r-ists.  and  in  the  loo^  focr 
bjcir  :ts:>.    -t-.r-r;-    5   zi:n'itv:<        T'lie    niatiiniis   taken   regularly 

LrX^  Met-tr 
Tim  pe  rat 'ire  oc  tS-as. 
?Tess>ure  or  'JVas. 
Teci!:«trat^ire  •:-£  R-x^m. 
F:^M  Cur":''int. 
External  Current. 
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Volts  across  the  Brushes. 
External  Volts. 
Revolutions  of  Engine. 
Re\'olutions  of  DjTiamo. 
Quantity  of  Jacket  Water. 
Temperature  of  Jacket  Water. 

The  admissions  were  taken  often  enough  to  obtain  a  reliable 
average.     The  barometer  readings  were  also  taken. 

The  energy*  absorl:)ed  in  the  field  was  considered  with  the  ex- 
ternal output,  before  comparing  the  results  of  the  preliminar>*  tests. 

All  volumes  of  gas  were  reduced  to  30"  Hg.  and  60^  F,  by 
means  of  table  Pg.  212,  Vol.  13,  of  the  Stevkns  IxmcATt^R. 

The  calorific  p)ower  of  the  gas  was  determined  by  means  of 
the  Junker  Calorimeter. 

3.  The  photometer  used  \\as  a  Bunsen  Photometer.  In 
order  to  avoid  any  differences  in  the  illuminating  jx)wer  of  the 
gas,  all  the  photometric  measurements  were  made  on  one  day. 
The  gas  flames  and  the  electric  lamps  were  each  comjxired  with 
an  Argand  burner,  which  was  first  standardized  by  means  of 
spermaceti  candles.  In  standardizing  this  burner,  all  tests  were 
rejected  in  which  the  two  candles  did  not  bum  at  the  rate  of  40 
grains  in  from  9^2  to  10.^2  minutCvS.  The  candle  |X)wer  of  the 
standard  burner  did  not  affect  the  fr/afizr  candle  jwwers  of  the 
lights  compared.  Therefore  any  error  in  finding  the  candle 
power  of  the  burner  by  means  of  the  candle  may  Ix?  neglected. 

The  lights  compared  were, — six  electric  lamps,  and  a  3  foot, 
4-foot  and  6-foot  gas  burner.  They  were  measured  at  various 
angles,  the  average  of  these  readings  at  each  angle  Ix^ing  taken. 
The  gas  was  measured  by  a  5 -light  American  (las  Meter,  and 
the  readings  were  reduced  to  30"  Hg.  and  60^  P\.  by  table  Pg. 
212,  Vol.  13,  of  the  Stevens  Indic.vtor. 

TEST    B. — FRICTIOX   OF   ENGINE    AND   DVN.VMO. 

The  method  of  finding  the  friction  was  to  drive  the  engine 
and  dynamo  with  no  load  by  means  of  a  separate  motor  belted  to 
the  engine  pulley,  and  afterwards  to  calibrate  the  motor  by  a 
Prony  Brake  under  the  same  electric  conditions.  The  currents 
for  the  field  and  armature  were  supplied  by  separate  machines. 


iA**  r^ii^^ffj^  waafj^  \n.    rr  lut  *:7i'^mt  aKn*  *?:  sbl  anr  -man:       Znm 

vaiv*-    y/*>i\tift.     a</r>'<n*f'   jj^ur   ifrfttf   vrtb  e  rr-iimc  pror  aan 

Ufny^i/,ir  <.^u^/iiru\i'-*'  X^rfti*-  w.  va'JiiUf  air  inps*  and  Tar:^  pDs:- 

iK^li-   wrr<    fif4»<i«: 

Ti*«   »>:«•  *.vfid!^i<^*f  v**r:'.'  ti^eriTJiiMrC  it^  i#t    7   icio:  pnjt  aa£ 

7  j;:  vtth<  jA/fimw;  vi'iji<;j.  ar«;  'u*.'r^*fiu7*r  uwrc  ir  al!  isilipwnii:  iss:*. 
Tw^  four-bvur  t-tiflf  v^w*:  Hia'j*:  10  ckA^aTnint  tot  sras  can- 

iiUiDplioii    p*rf  kiivvia*.:   ;>rr  h'jwr    vhiur:  wat^  icimiL  il-  i»t   for  £ 

uic<liuiii  I'^c. 

33.12  vu.  fl.  n^^t  nj'rluCMijf  i:«^^  ^^  iEHJtmi:  bttmerF  and 
33.99  cu.   ft.   Mi'jjuoiiijj  ^at   UjT  i^itmg  iinmerf.. 

and  for  a  heav\-  l<jad 

30.25  cu.  ft.  m>t  JucliKJ ?!)>.•:  ;t?:afe  f'.»r  ir^iitinj:  burners  and 
30.>>3  cu.  ft.  indudJDir  tr/tt^ior  y^zihrrr^  rjuraers.. 

bTAND.^KDIZ.^'flON    Of     A^O.-^N.O    0.-3.»^     KTKN/^K    WITH     EDGEKTON 
SUT.    I'SEIJ    >OK    MK.iS^  FJNO    L.-.NL*L}i    P^'WEK    r>F    GAS 

The  candlt  p<^\vtrr  of  tbt  f_in'^Ie»-  was  cidculated  by  the 
formula  : 

Candle  Power  _  j  50  !>econds 

2  Time  required  to  bum  jo  ;^ains,  in  sect>nds 

in  which  i  -o  seconds  is  the  standard  lime  for  2  candles  to  bum 
10  grains  when  giving  i  candle  power  each,  which  corresponds  to 
I  candle  burning  at  the  rate  of  2  grains  per  minute. 

X  -  distance  in  inches  from  standard  Argand  burner  to 
licr  •  n. 

i^yj  -  X  ■■  distance  in  inches  from  candles  or  gas  fiame  to 
screen. 
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The  candle  power  of  the  burner   was  calculated    by  the 

formula ; 

Candle  power  of  Burner  jc*  ,         ^        ••  .    •     , 

- — ..    '^ j-^ — ^^  = r-,  and  was  found  to  be  6.4. 

Candle  power  of  Candles       (100  —  jr)* 

The  candle  powers  of  the  gas  flames  were  calculated  by  the 

formula ; 

Candle  Power  of  Flame  __  (100 — .r)* 

M  ^'  ^^ 

The  candle  power  was  measured  for  the  flame  in  twel\'e  po- 
sitions 30°  apart,  the  position  when  the  flat  side  of  the  flame  was 
toward  the  screen  being  called  0°. 

TESTS  OF  ELECTRIC   LAMPS. 

The  candle  power  of  the  electric  lamps  was  measured  in  six 
positions  60°  apart,  the  position  when  the  loop  of  the  filament 
was  parallel  to  the  screen  being  called  0°. 

X  =  distance  in  inches  from  standard  Argand  burner  to 
screen. 

100 —  .r  =  distance  in  inches  from  lamp  to  screen. 

Candle  Power  of  Electric  Lamp  _  (100  —  .xO* 

6T4  ""  x^ 

where  6.4  =  candle  power  of  standard  Argand  burner. 

EXPLANATION   OF  TABLE    I — COMPARISON   OF   LIGHT. 

Table  i  gives  the  final  results,  in  the  tests  for  the  relative 
amounts  of  illumination  given  by  electric  lights  and  the  g^s  re- 
quired to  produce  those  lights.  For  a  heavy  load,  new  electric 
lamps  give  2.21  times  as  much  light  as  the  gas  used  by  the  en- 
gine would  give,  medium  lamps,  1.69  times  as  much  and  old 
lamps  only  1.26  times  as  much.  With  a  medium  load  the  figures 
are  2.00  for  new  lamps,  1.54  for  medium  and  1.14  for  old  lamps. 

Six  tests  were  made  to  determine  the  calorific  power  of  the 
gas  used,  which  was  shown  to  yield  701.3   B.  T.  U.  per  cubic  foot. 

The  friction  of  the  engine  and  dynamo  was  determined  by 
driving  them  with  a  motor  connected  to  the  engine  pulley.  The 
friction,  with  the  cylinder  heads  off,  was  found  to  be  3.83  H.  P., 
and  with  the  heads  on,  4.98  H.  P.,  showing  that  1. 15  H.  P.  was 
used  in  pumping  air. 
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CAVriLH    Pr>WKR    OF   r,AS. 


Table  i. 

CVNDLE   POWER  OF   ELECTRIC   F.WIPS. 


3  JiJ 


151 


;-<ss 


.  2 


6 


.v'>9     2«.62    5.31 
i  05      14.72     ',.6.^,4 
2  94       9.08    3.»:>88 


AveTage=  4.01 


New 61.3 

'*  62  o 

,"5  V  ■  "T 

Medium 49.6 

58.1 

Old 4i* 


16.12  ,'.803 

16.57  3-742 

17.27  3.44 

[0.45  4.75 

12.15  4.7?^ 

7  47  ^-42 


I 


3.r:6   273.:: 

4.77   .»S-'5 
6.42!  155-'^ 


Medium   Load     He.vvv  L. uri 


_      a« 


ai      ^      =e 


7""  H"  —     3—  ^"^  ~'~  —     3— 


r.  Gas  per  Kilowatt  per  hour. — cu.  ft 2^:^^'^    33-9Q    30.26    30. S4 

2.  C.    P.   of   Gas  rer|inrerl  to  pro«luce  i  Kilo- 
watt-■  i    y  \j-i\ ^V""^     ^7>^'0     121. 3    123.7 

V     Ratio    of  ;  New  electric  lamp         2.06.      2.cx)       2.25 

litfht   for  s'lme  j      t;t^^*«^     I 
amount  of  '/a*> 
ronsMTtU"*'!  wiih 

huriKT.  '  ()M  ••         '•  1. 17       1.14       I-2S       1.26 


P^Iectric 


Gas 


Merlium  * 


r.58       1.54 


I  •  73 


2.21 


i.6q 


The  result  of  a  one- hour  test  for  the  g^as  consumption,  with 
n*-)  lorid  (>n  the  dynamo,  showed  1^5.2  cu..ft.  per  hour. 

A  f*rony  brake  test  was  made  with  a  view  to  showing  the 
consumption  of  >^as  per  hour  per  brake  H.  P..  which  was  found 
to  ^>e  17.62  cu.  ft.,  including  the  gas  used  to  ignite  the  burners, 
and  17. ^7  cu.  ft.  not  including  the  gas  u.sed  to  ignite  the  burners. 

KFFICIEXCY   OF    DYNAMO. 

The  tests  compared  in  the  following  table  are  a  4-hour  test 
on  the  electric  output  and  a  f4-hour  test  on  the  brake  H.  P. 

•  This  rM\f>  ii  the  carulle  power  of  lijfht  emitted  by  the  electric  light  to  the  candle 
pfrwer  of  the  (fas  when  burned  in  a  flat  flame  burner.  The  ratios  are  greater  than  unity 
wHm  h  <»how«*  that  there  is  more  light  generated  by  the  electric  system  for  a  given  amount 
of  <<(s.  th»ri  by  bfirning  the  gas  in  a  tlat  flame  burner. 
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T^.T>  Corrected  Gas  1         „.  ..  tt    t>  '      .- oi- 

Load.  y^^         ^         \\  atls.  H.  P.        ,      -i  Slip. 


Electric  397.1  13125  17.59       1      7.01 

Brake  394.5  22.71       ' 

•  I 

From  curve  of  watts  and  gas  for  loads  of  10.  i,  8.7  and  13.  i 
Kilowatts  the  number  of  Kilowatts  corresponding  to  a  gas  con- 
sumption of  394.5  cu.  ft.  is  12.97. 

If  d:  =  total  power  delivered  by  engine  to  friction  clutch, 
y  —  efficienc}'  of  dynamo  including  friction, 
^=  fraction  of  total  power  lost  in  friction  clutch, 
/=  external  electric  H.P., 

Then^=^   -/"^-  A^ 

a  {\—b) 

12.97  Kilowatts  =  17.39  H.P.  =  / 

.    ,,_  L7-39 '739        _  ft,, 

.  .  J' —  ~. -  = —.031 

22.71(1— .0701)     22.71  X. 9299 

EFFICIENCY   OF   ENGINE. 

Taking  the  gas  per  hour  per  brake  H.P.=  17.62  cu.  ft.,  and 
the  calorific  power  of  the  gas  per  cu.  ft.  as  701.3  B.  T.  U.,  the 

re  •            c        '            60X33000X100  ^, 

eflbciency  of  engme  =  —  -—-  =  20.6^* 

i7.62X7^'«3^  77" 

CONCLUSION. 

The  results  of  the  tests  are  as  follows  : — 

First. — Best  length  of  air  pipe  =  3  feet. 

Second. — Best  position  of  gas  valve  =  73^. 

Third. — Gas  per  K.W.  per  hour  (full  load)  —  30.83  cu,  ft. 

Fourth. — The  amount  of  light  given  by  electric  lamps  which 
have  been  in  use  some  time  is  1.69  times  as  much  as  light  which 
the  gas  used  to  drive  the  engine  would  give  if  burned  directly 
in  burners. 

Fifth.— Calorific  Power  of  Gas  =  701.3  B.  T.  U. 

Sixth. — H.P.  lost  in  friction  of  engine  and  dynamo  =  3.83 
=  13.8^  of  total  H.P. 
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Serenth. — H.  P.  lost  :n  pumping'  air  =  r.:^  =  j— i',-  of  total 
HP 

Eijjhth.  —  Prony  Brake  rl.  ?.=  22.;'r. 

N'inth. — •  jas  per  hrake  H.  P.  per  hour  =  17.62  en.  ft. 

Tenth. — *  >.is  per  hour  ro  ihve  engine  and  dynanua  no  load  • 
=  >-.2  on.  ft. 

Eleventh. — Enic:ency  of  eni^.ne  =  20.6'". 

T'.velfth. — Eficiencv  of  dvnann^  =  S;.  I'r. 


I        I        •      fc    X 
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ON  DETERMINING  THE  MOISTURE  IN  STEAM. 

BY   PROFESSOR   D.    S.    JACX)BrS. 

Many  inquiries  come  to  me  in  regard  to  the  best  method  of 
determining  the  moisture  in  steam.  This  subject  has  been  treated 
in  several  papers  which  have  been  read  before  the  American 
Society'  of  Mechanical  Engineers,  by  Professor  Denton  and  my- 
sdlf,*  and  in  my  discussion  of  a  paper  presented  by  Messrs. 
Goubert  and  Peabody,  at  a  meeting  of  the  same  30ciety. 

It  is  the  object  of  the  present  paper  to  describe  a  special 
method  of  obtaining  a  sample  of  steam,  and  to  state  briefly  the 
best  wa3'  of  employing  throttling  calorimeters  in  determining  the 
moisture  contained  in  steam. 

The  results  of  the  investigation  on  which  the  papers  already 
referred  to  were  based  proved,  that  the  ordinary-  form  of  perforated 
collecting  nipples  were  not  reliable  for  use  in  gleaning  the  average 
sample  of  steam  from  the  entire  mass  flowing  through  a  steam 
main.  It  was  also  shown  that  in  a  horizontal  pipe  of  suflicient 
length,  and  for  the  velocities  of  steam  which  occur  in  ordinary 
practice,  the  water  collected  at  the  bottom,  and  ran  along  in  a 
small  stream,  which  could  be  wholly  drained  out  in  most  cases  by 
means  of  a  small  drip-pipe  leading  from  the  bottom  of  the  pipe. 

These  tests  were  made  as  preliminary  to  an  investigation 

.    undertaken  for  the  Babcock  and  Wilcox  Company,  by  Professor 

Denton,    to   determine   the   conditions   under  which   throttling 

*  Results  of  measurements  to  test  the  accuracy  of  small  Throttling  Calorimeters,  Trans- 
actions A.  S.  M .  E.,  Volume  XVI,  page  44$. 

Tests  to  show  The  Distribution  of  Moisture  in  Steam  When  Flowing  through  a  Horizon- 
tal Pipe,  Transactions  A.  S.  M.  E.,  Volume  XVI.,  page  1017. 

The  Reliability  of  "  Throttling  Calorimeters,"  Transactions  A.  S.  M   K.,  Volume  XVII., 

page  175. 

Discussion  :  Some  Experiments  with  the  ThrxMtling  Calorimeter,  by  A.  A.  Gouben  and 
E.  H.  Peabody,  Transactions  A.  S.  M.  E.  Volume  XVII.,  page  iSa. 
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calorimeters,  applied  to  a  steam  main,  are  a  reliable  means  of 
determining  the  average  amount  of  moisture  in  the  total  quantity 
of  steam  flowing  through  it. 

The  results  of  the  experiments  show  that  all  that  can  bedone 
with  certaint}*  in  determining  the  'juality  of  a  large  mass  of  steam 
flowing  through  a  main,  i^y  gleaning  out  a  small  sample  of  steam 
and  passing  it  into  tlie  calorimeter,  is  to  ascertain  whether  the 
frtenni  is  oracticallv  dn-.  or  whether  there  is  a  considerable  amount 
of  moisture  present.  It  is  impossible  to  ascertain  with  certainty 
the  exact  percentage  of  moi.sture.  unless  tlie  entire  mass  of  steam 
flowing  through  the  main  is  dealt  with.  If  the  entire  mass  of 
steam  is  passed  thn)ugh  a  separator,  and  the  steam  leaving  the 
separator  is  found  to  be  dn*,  then  we  can  determine  the  amount 
of  moisture  in  the  steam  by  weighing  the  w^ater  drawn  from  the 
.separator.  The  entire  ma.ss  of  steam  can  also  be  throttled,  and 
the  temperature  measured  after  throttling,  which  would  be  equiva- 
lent to  passing  the  entire  mass  of  steam  through  a  throttling 
calorimeter,  and  from  this  temperature  the  moisture  could  be 
accurateh'  determined.  We  have  employed  this  latter  method  in 
l'>r)iler  tests  with  satistactorv  results,  but  ordinarilv  the  steam 
cannot  hf.-  '.vasteri.  and  such  a  method  cannot  be  used. 

Another  way  of  determining  the  moisture  for  the  entire  mass 
of  steam  is  to  attach  a  drip- pipe  to  the  bottom  of  a  horizontal 
main,  at  such  a  distance  from  an  elbow,  or  bend,  that  the  water 
will  have  time  to  fall  from  the  steam  and  collect,  and  run  along 
the  lx'>ttom  of  the  pipe  in  a  small  stream,  and  to  draw  out  the 
moist u re  throtigh  the  drip-pipe  instead  of  collecting  it  by  means 
of  a  separator.  It  the  steam  beyond  the  drip-pipe  is  found  to  be 
dr}-.  then  the  |X:rcentage  of  moisture  may  be  found  by  weighing 
the  ?i!iioi!iit  of  drip  water.  It  is  a  methrxl  ba.sed  upon  this  princi- 
ple, uliich  it  i->  tlie  -jj'K.-cial  object  of  this  paper  to  describe.  We 
have  ohtaincfl  reliable  data  in  employing  it.  and  there  are  advan- 
tages jH'>SNes^ed  over  other  methods  which  will  be  pointed  out. 
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Three  Barms  throttling  calorimeters  were  employed,  oon- 
nected  as  shown  in  Fig.  i.  The  calorimeter  A  was  attached  to 
the  separator  G  and  the  separator  G  was  in  turn  attached  to  the 
bottom  of  the  pipe  by  means  of  the  nipple  Z>,  the  end  of  which 
was  made  flush  with  the  inside  of  the  pipe.  The  calorimeter  A 
was  run  continuously  and  any  water  running  along  the  bottom 
of  the  pipe  flowed  into  the  nipple  D  and  was  removed  by  the 
separator  G.  The  calorimeter  B,  was  attached  to  a  nipple  with 
no  side  holes,  which  could  be  forced  in  and  out  of  the  stuffing 
box  E,  by  means  of  the  screw  N, 

A  sample  of  steam  could  thus  be  obtained  from  any  section 
of  the  pipe,  and  led  to  the  calorimeter  B,  The  calorimeter  C 
was  attached  to  the  perforated  nipple  F,  which  extended  nearly 
to  the  top  of  the  pipe.  If  the  calorimeter  B  indicates  dry  steam 
for  all  positions  of  the  adjustable  collecting  nipple  in  the  steam 
main  then  the  steam  passing  it  is  dry  and  any  moisture  in  the 
steam  has  been  drawn  out  by  the  drip-pipe  and  collected  in  the 
separator  (7.  The  calorimeter  B  will  sometimes  indicate  dry  steam 
for  all  positions  except  when  the  adjustable  nipple  is  lowered  so 
as  to  drain  out  any  moisture  there  may  be  directly  at  the  bottom 
of  the  pipe.  If  this  is  the  case  the  moisture  which  enters  it  may 
be  caused  by  the  radiation  of  the  length  of  the  main  steam  pipe 
between  D  and  E,  or  by  the  small  amount  of  water  which  may 
not  be  removed  by  the  nipple  D, 

If  when  the  nipple  is  at  the  lowest  position  there  is  any  super- 
heating shown  by  the  thermometer  /,  that  is,  if  the  thermometer 
registers  a  temperature  of  over  212°  F.  and  at  all  positions  of  the 
adjustable  nipple  the  thermometer  is  high  enough  in  its  readings 
to  indicate  dry  steam,  it  is  safe  to  assume  that  the  moisture 
which  enters  the  nipple  when  at  the  lowest  position  is  from  one 
of  the  above  causes,  and  to  consider  that  practically  all  the 
moisture  in  the  steam  has  been  drawn  out  through  the  nip- 
ple D, 


I 


■3i 
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The  calorimeter  C  connected  to  the  perforated  nipple  /"serves 
to  show  that  there  is  no  moisture  distributed  through  the  steam 
and  in  case  of  a  sudden  belch  of  moisture  it  would  indicate  the 
same. 

The  lowest  hole  in  the  perforated  nipple  F  is  made  about 
three-eighths  of  an  inch  above  the  bottom  of  the  pipe. 

If  the  steam  in  the  pipe  is  dr>',  or  practically  dry,  there  will 
be  no  water,  or  ver>'  little  water,  collected  in  the  separator  G, 
and  the  calorimeters  B  and  C  will  indicate  dry  steam.  If  there 
is  moisture  drawn  from  G  and  the  calorimeters  B  and  C  indicate 
dry  steam  then  the  percentage  of  moisture  may  be  obtained  by 
weighing  the  water  drawn  from  the  separator  G, 

We  cannot  measure  the  amount  of  moisture  closer  than  about 
one-fifth  of  one  per  cent,  with  throttling  calorimeters  because  we 
have  to  calibrate  the  throttling  calorimeters  to  determine  the 
normal  reading,  or  the  reading  thermometers  for  drs'  steam,  and 
we  can  vary  the  quality  of  what  may  be  called  dry  quiescent 
steam  to  an  extent  that  will  cause  a  variation  in  the  normal  read- 
ing of  3  degrees  Fahr.  which  is  equivalent  to  about  one-fifth  of 
one  per  cent,  of  priming.* 

This  difficulty  does  not  disappear  if  the  theoretical  formula 
is  used  where  the  normal  reading  need  not  be  determined  by  ex-^ 
periment. 

If  therefore  the  steam  is  found  to  contain  one-fifth  of  one 
per  cent,  of  moisture,  or  less,  it  may  be  called  dry  steam,  for  the 
determination  is  within  the  limit  of  error  ;  if ,  on  the  other  hand, 
the  determination  by  a  throttling  calorimeter  shows  slightly 
superheated  steam,  to  the  extent  of  about  3  degrees  Fahr. ,  it  may 
be  due  to  this  same  cause  and  again  the  steam  may  be  simply  drjr 
steam. 

In  other  words,  the  quality  of  the  dr>'  steam,  which  is 
our  standard  of  measurement,  may  vary  to  the  equivalent  of  about 


*  Transactions  A.  S.  M.  E.,  Volume  XVI,  pag^es  460  and  1036. 
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one-fifth  of  one  per  cent,  of  priming  and  the  absolute  results  are 
liable  to  be  in  error  by  this  amount.* 

The  Separator  G  combined  with  the  calorimeter  A  forms  a 
Barms  Universal  Calorimeterf  and  experiments  have  shown  that 
with  a  properly  constructed  separator  the  steam  passing  into  the 
calorimeter  or  **  heat  gauge  "  portion  of  the  calorimeter  as  it  is 
called  by  Mr.  Barrus,  will  be  practically  dry  when  there  is  as  high 
as  60  lbs.  of  moisture  drawn  from  the  separator  per  hour.  %  This 
is  for  a  throttling  orifice  \  inch  in  diameter  which  is  the  size  we 
have  adopted  in  all  our  tests. 

This  gives  a  ready  means  of  determining  the  normal  reading 
of  the  thermometer  used  in  the  calorimeters  B  and  C  which  can  be 
placed  in  the  calorimeter  A  in  turn  and  a  record  taken  for,  say, 
one  hour  before  replacing  them  in  B  and  C 

The  calorimeters  are  run  continuously  and  are  all  of  the  same 
form  and  covered  with  felting  or  other  material  in  the  same 
way  to  diminish  their  radiation  so  that  by  obtaining  the  normal 
reading  in  this  way  we  correct  for  all  radiation  as  well  as  any  error 
in  the  thermometers.  This  is  a  great  advantage  as  one  can 
readily  appreciate  who  has  endeavored  to  employ  the  theoretical 
formula  in  which  the  normal  reading  need  not  be  determined  by 
experiment  but  where  the  amount  of  radiation  of  the  calorimeter 
and  of  the  piping  leading  to  the  same  must  be  determined  sepa- 
rately, together  with  the  connections  to  reduce  the  readings  of 
the  mercury  thermometer  to  those  of  an  air  thermometer. 

The  pipe  leading  from  the  separator  G  to  the  calorimeter  A^ 


♦  Relative  results  may  be  obtained  closer  than  one-fifth  of  one  per  qent.  and  with  special 
care  the  normal  reading  determined  by  experiment  may  be  identified  as  the  minimum  or 
maximum  normal  reading.  In  our  work  presented  to  the  American  Society  of  Mechanical 
Engineers,  the  results  were  shown  to  agreewiththosethat  would  be  obtained  if  the  minimum 
normal  readnig  was  used  or  that  corresponding  to  quiescent  steam  which  is  condensing. 

Experiments  are  needed  to  show  which  state  of  steam  comes  the  nearer  to  the  steam 
of  Kcgnault's  experiments  but  until  this  is  done  we  cannot  work  closer  than  one-fifth  of  one 
per  cent,  with  the  throttling  calorimeter. 

t  Transactions  A.  S.  M.  E.,  Vol.  XI,  p.  790, 

X  Transactions  A.  S.  M.  E„  Vol.  XVI.,  page  1029. 
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is  of  the  same  length  as  that  leading  to  the  calorimeters  B  and  C, 
The  normal  readings  obtained  by  placing  the  thermometers  in  A 
are  therefore  affected  by  radiation  to  the  same  extent  as  the  read- 
ings of  the  thermometers  in  B  and  C  and  as  the  difference  of  the 
readings  is  employed  in  the  calculations,  the  radiation  will  not 
affect  the  result. 

The  method  of  calculating  the  percentage  of  priming  in  the 
steam  passing  through  the  calorimeters  B  and  C  is  as  follows: 

If  N  is  the  normal  reading,  Deg.  Fahr. ,  obtained  by  placing 

.1 

the  thermometer  in  A  ; 

T,  the  reading  when  placed  in  either  B  or  C ; 

L,  the  latent  heat  at  the  pressure  of  the  steam  in  the  steam 
main  in  B,  T.  U,  per  pound  : 

Then   the  percentage  of  priming   for  the  steam    passing 

'     48 
through  the  calorimeter  is  —j  {N-T). 


PmWCIPUl  OP  THK  GAS  COVPOSIIIETEB. 

BV    KnWARD    A.    T^HLIXG,    M.  EL.    '77. 

The  rVaft  Oimposinieter  is  based  on  the  laws  :^verniiU5^  the 
flow  of  ;:ra.s  throiifi^h  small  apertures. 

If  two  apertures  such  as  A  and  B  <  Fij^.  i  )  form  reapectiveiy 
the  inlet  and  otitlet  openings  of  a  chamber  C,  and  a  umform  suc- 
tion is  maintained  in  the  aspirator  D.  the  action  will  be  as  fol- 
lows : 

rVas  will  lie  drawn  throuj^h  the  aperture  B,  into  the  chamber 
C,  orr-ating  a  suction  in  the  chamber  C,  which  in  turn  causes  the 
S^as  10  flow  through  the  aperture  A.  The  velocity  with  which 
the  gas  enters  through  A  depends  on  the  suction  in  the  chamber 
C,  and  the  velocity  at  which  it  flows  out  through  B  depends  upon 
the  excess  of  the  suction  in  chamber  C,  over  that  existing  in  C. 
that  is.  the  effective  suction  in  C.  As  the  suction  in  chamber  C 
increases,  the  effective  suction  must  decrease,  and  hence  the  ve- 
lf>city  of  the  ^as  entering  A  increases,  while  the  velocity  of  the 
gas  passing  out  through  B  decreases,  until  the  same  ti^uantity  of 
gas  cTitt^-rs  at  A  as  passes  out  at  B.  As  soon  as  this  occurs,  no 
fiirtlu-r  rhangeof  Miction  takes  place  in  the  chamber  C,  providing" 
the  gas  e-ntering  at  A  and  passing  out  at  B  are  kept  at  the  same 
teTn[)^THtnre. 

If  hftm  the  constant  stream  of  gas  while  flowing  through 

chaTnl)f*r  C   one  of   its  c:onstituents  is  continuously  removed  by 

ahsr>rptir)n.  ;i  reduction  of  volume  will  take  place  in  chamber  C 

mtkI  r;iiisc  nn  increase  in  suction  and  consequently  a  decrease  in 

th^'  «-fT('rtive  unction  in  C.      Hence  the  velocity  through   B  will 

df'TfTise  until  the  quantity  of  gas  entering  at  A,  is  greater  than 

tluit  vvliirh  pH'^ses  out  at  aperture  B  by  the  quantity  absorbed  by 

{he  n-agent. 
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FIG.  I. 


Thus  every  change  in  the  volume  of  the  constituents  we  are 
absorbing  from  the  gas  causes  a  corresponding  change  of  suction 
in  the  chamber  C. 

If  two  manometer  tubes /  and  ^,  (Fig-  i)  communicate  re- 
spectively with  the  chamber  C  and  C,  the  column  in  the  tube  q 
indicates  the  constant  suction  in  C',  and  the  column  in  the  tube/ 
indicates  the  suction  in  C,  which  suction  is  a  true  measure  of 
the  percentage  of  the  constituent  we  wish  to  determine  in  the  gas. 

PRACTICAI.  APPI.ICATION  OF   THE    PRINCIPI.E    OF  THE   GAS  COM- 

POSIMETER. 

To  embody  the  principles  described  into  a  practical  apparatus, 
the  following  conditions  must  be  fulfilled  : 

(a)  The  gas  must  be  brought  to  the  instrument  under  a 
constant  tension  and  must  be  drawn  through  the  apertures  with  a 
continuous  and  perfectly  uniform  suction. 

(b)  Both  apertures  must  be  located  in  a  medium  of  constant 
temperature. 

(c)  Provisions  must  be  made  that  the  apertures  remain  per- 
fectly clean. 

(d)  The  chamber  C  must  be  perfectly  tight  so  that  no  gas 
can  enter  except  through  the  aperture  A. 
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(e)  Provision  most  be  made  to  render  the  gas  free  from 
moisture. 

t  f^  The  constituent  to  be  measured  must  be  completely  ab- 
sorbed after  the  gas  passes  through  A  and  before  it  passes  out 
at  B. 

Figure  2  is  a  diagramatic  \'iew  of  the  apparatus  meeting  all 
the  conditions  for  practical  operation. 

The  suction  is  produced  by  a  simple  steam  aspirator  E  and  is 
controlled  by  the  r^-ulator  H. 

CONBrnON  A. 

This  regulator  for  a  single  instrument  consists  of  a  cylinder  3 
inches  in  diameter  and  5  feet  high,  into  which  tubes  a,  b  and  c 
project  from  the  top  downward.  The  tube  a  is  open  to  the  at- 
mosphere and  extends  to  within  2  inches  of  the  bottom.  The  end 
of  tube  b  is  exactly  48  inches  above  the  lower  end  of  a  a  and  the 
lower  end  oi  c  c  is  just  6  inches  above  the  lower  end  of  a  a'. 
The  cylinder  is  filled  with  water  so  that  the  tube  b  is  submerged 
several  inches.  If  the  aspirator  E  is  started  a  suction  i:*  created 
in  the  air  chamber  C"  above  the  water,  which  suction  increases 
until  the  pressure  of  the  atmosphere  overcomes  the  pressure  of 
the  column  of  water  in  the  tube  a'  and  the  air  bubbles  up  through 
the  water  into  C"  satisfying  the  xspirator  and  preventing  any 
further  increase  in  suction. 

D  and  D  are  filters,  d  is  the  outlet  tor  the  gas  and  if  \s  open 
to  the  atmosphere.  These  filters  communicate  respectively  with 
the  DiDes  c  and  b  bv  the  atxirtures  €  and  €  :  so  Ion?  as  the  suction 
is  sut?.c:ent  to  draw  air  through  a  a  the  horizontal  plane  of 
water  r  i'  in  which  the  pipe  <i  a  terminates  is  under  atmo^ 
pheric  pressure.  The  plane  _:•  :■'  lyinij-  4S  inches  higher,  is  tmder 
a  suction  r-f  .lS  inches  of  water  and  the  plane  r  r'  is  tmder  a  suc- 
tion ::  -^  inches  of  water.  The  aperture  c-  is  so  gatiged  that 
more  gas  will  pass  through  it  than  is  required  for  analysis,  the 
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•excess  escaping  at  (f  and  babbling  up  through  the  water  into  C 
from  where  it  is  drawn  oflF  by  the  aspirator  together  with  the  air 
entering  through  a  a'  and  V . 

The  tube  b  b'  represents  the  chamber  C  of  Figure  i  and  by 
virtue  of  its  relation  to  a  ^  it  is  under  a  constant  suction  of  48 
inches,  similarly  tube  fj  c,  c^ ,  from  which  the  gas  flows  to  aper- 
ture A  is  under  a  constant  suction  of  6  inches  of  water.  This 
arrangement  therefore  fulfills  condition  A  perfectly  so  long  as 
the  water  level  in  H  is  not  allowed  to  fall  below  the  plane  j^y ; 
when  this  occurs  the  water  must  be  replenished. 

CONDITION  B. 

Condition  B  is  fulfilled  by  placing  both  apertures  A  and  B 
in  the  chamber  G,  which  is  kept  uniformly  at  a  temperature  of 
212  degrees  by  the  exhaust  steam  from  the  aspirator  which  is 
permitted  to  escape  at  atmospheric  pressure. 

CONDITION   c. 

A  large  filter  at  the  ^urce  of  gas  supply  together  with  the 
small  cotton  filters  D,  F  and  F'  protect  the  small  apertures  per- 
fectly and  fulfills  condition  C. 

CONDITION   D. 

Chamber  C  is  composed  of  all  the  tube  connections  and 
chambers  between  the  apertures  A  and  B.  All  the  metallic 
tubes  are  of  drawn  copper  tubing,  all  flexible  connections  are  of 
especially  made  rubber  tubing  and  all  joints  are  very  accurately 
made  and  carefully  tested  so  that  condition  D  is  perfectly  met. 

CONDITION    E. 

The  ^as  from  the  chimney  or  other  source  is  first  passed 
over  a  water  cooled  surface  and  through  a  large  cotton  filter 
(not  shown)  which  condenses  the  bulk  of  the  moisture,  and 
cleanses  the  gas.  The  drying  tubes  J  and  J'  absorb  the  re- 
maining traces  of  water.  These  dr>'ing  tubes  are  filled  with 
small  lumps  of  calcium  chloride.     The  lower  ends  terminate  m 
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tubes  g  znAg'  which  are  sealed  at  the  bottom  by  dipping  tinder 
water  in  the  bottles  N  and  N'  respectively.  The  moisture  absorbed 
gradually  dissolves  the  chloride  of  calcium  and  the  solution 
trickles  down  into  the  bottles  N  and  N'.  As  necessity  requires 
the  drying  tubes  are  replenished  and  ittt  bottles  emptied.  This 
provision  dries  the  gas  perfectly  and  fulfills  condition  E. 

CONDITION   F. 

To  eliminate  a  constituent  from  a  continuous  stream  of  gas 
with  certainty,  a  continuous  supply  of  an  efficient  absorbent 
flowing  in  the  opposite  direction  and  exposing  abundant  surface 
must  be  supplied.  By  means  described  below  the  absorbing 
solution  is  caused  to  fall,  drop  by  drop,  from  the  small  pipe  r 
into  the  absorption  tube  I  which  is  filled  with  glass  beads  or  other 
substance  that  presents  a  large  surface  to  the  reagent  trickling 
down  through  the  tube  and  to  the  gas  flowing  up.  By  proper 
regulation  of  the  strength  and  quantity  of  the  flow  of  the  ab- 
sorbing solution  condition  F  is  perfectly  satisfied  and  the  desired 
element  completely  absorbed.  For  the  absorption  of  carbon 
dioxide  commercial  potash  cast  in  sticks  about  two  inches  in 
diameter  and  of  convenient  length  is  employed.  The  central 
chamber  contains  potash  K.  Above  the  vessel  U  is  another 
vessel  U'  which  is  provided  with  a  knife  edged  partition  and 
branch  pipes  ^  /  on  either  side  of  the  partition  terminating  re- 
spectively in  the  chambers  /  and  /'  of  vessel  U'.  Directly 
above  the  knife  edged  partition  is  the  outlet  end  of  a  condensing 
coil  k,  which  receives  steam  through  the  pipeyy  from  the  equal 
temperature  chamber  G.  The  vessel  U  communicates  with  the 
absorption  tube  I  through  the  tubes  h  h'  and  r  f'  f\  the  former 
is  closed  at  the  bottom  by  a  cork  and  the  absorption  tube  is  pro- 
vided with  a  branch  tube  g'  which  tenninates  in  the  IxHtle  S 
where  it  is  closed  to  the  atmosphere  by  a  liquid  seal.  S  i.<  pro- 
vided with  an  overflow  into  the  jar  O. 
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TIiTiBe  mdfiofncters  arepmrided  dipmni^  into  the  water  in  the 
vesMeU  M'  and  \f'.  Of  these  /  conrnrtraicatea  with  the  charmhrr 
C  3fui  indicates  the  total  suction  and  incfdentallr  also  the  water 
ler^  in  the  resfulator  H  :  /  is  connected  with  cc  and  ^sfaows  rhat 
the  'fSp^  i.s  supplied  :o  the  instnunent  under  <.Tirwtam  unction. 
Manometer  p  communicates  with  the  pipe  a^'^em  repreaenting 
chamber  C  Fijj.  r  and  with  the  proper  scale  attached  will  always 
indicate  the  percentage  of  the  constituent  of  the  ;^pas  absorbed. 
fty  the  pipe  pf  ff'  charahcr  C  also  communicates  with  the  record- 
\xi%  ;^u$(e  r^  The  equal  temperature  chamber  G  is  provided 
with  an  ample  waste  pipe  w  -of  into  which  the  watar  of  the  res^- 
ulator  H  can  also  he  drained  by  the  opening^  cock  j. 

The  inlet  d  of  filter  D  having-  been  connected  to  tiie  aomce 
of  $(as  the  operation  of  the  Gas  Q>mposnieter  is  as  follows : 

rf  7alve  4  is  opened,  the  aspirator  E  at  once  creates  a  suc- 
tion in  the  chamber  C"  which  increases  tmtil  the  atmospheric  air 
enters  through  the  pipe  a  a!  ^  bubbles  up  through  the  watiK-  in  H 
and  is  drawn  off  by  the  aspirator  E  through  the  pipe  ii  u  ,  Ad- 
justing cnck  I  so  that  the  air  bubbling  up  through  the  water  is 
redncf^  to  a  mo^^ierate  amount  the  other  suctions  are  at  once  au- 
tomatically regiilaterl  a.s  already  described. 

The  consLmt  suction  of  6  inches  of  the  water  colimin  in 
r  r  f  hrings  the  i^-as  to  the  instrument.  In  passing  through  the  fil- 
ter \)  it  is  cleansed  of  any  solid  matter  that  may  have  passed 
throtigh  the  lar^e  niter.  The  gas  in  excess  of  the  amount  re- 
(\\\\x(*{\  for  analysis  escapes  at  (f  through  the  water  into  G"  and  is 
^Irawn  our  l>y  the  aspirator.  With  cock  2  full  open  the  .superior 
siKtion  of  ;."i  inc  hes  in  pipe  b  b  ,  draws  the  gas  required  by  the  in- 
stniniftiit  thronjfh  the  pipe  //'/"  into  the  dr\'ing  tube  J.  whence 
TiiXcr  '-^'wv^  depriv*trl  of  its  moisture  it  flows  through  /  and  the 
filtf-r  F  into  the  roil  ;:'  u'hich  being  located  in  chamber  G  which  \s 
con-vtantly  ke7>t  at  212  degrees  by  the  exhaust  steam  from  the 
nspirator.     The  ga^  is  there  heated  and  passes  through  the  aper- 


taorc  A  JSSi  zli:i  ^B^;ros&,  i^ience  ^xroi^  /  /'  imd  m  m'  imo  ^lie  iiK 
gpffjaicni  13^  I,  -v^iere  it  meets  the  satorkm  m  ^c&n^ttsc  3«mftsh. 

Hd^  i3ie  rfm^rrmrrn.  csfboxi  ^kssrid^,  ss  iuiiijeSiiliel^*  <ttb^ 
sarind,thciciixmzmi|:|r&sp&s««es^  thrciQ^  im^Thedn^ni|::nsb^ 
J  v^xscr  BUT  maasan^  than  msx  havt  'hccn  Xkkscn  i^  Trmti  ^xlie  jvtt^ 
ash  sdkmxm  is  tsiken  om.  T^sence  t^  ^rits  Ac««^  thrm^  ^^  4mfi 
fifacT  F'  xoXD  the  coal  7'  mliCJg  it  is  nir&izi  lietfted  T«  n^  ^t^rrt^^^  ift 
vldda  Dexi^KsstmY:  it  pssses  ^irai^  jq^erxxn^  B  iai£  ^  ^lit-  tttT^ 
k  *  into  C  iium  wbere  it  is  drawn  <iiot  tlflvw^rii  w  » '  W  tbt  -K^tr- 
ntor  £.  Tbt  txhxasz.  steun  fnxm  ^le  a^adniToir  )»ie^  ^^  ^'himt^ 
bcr  G  ooBisasstlT  mi  212  d^rnKS.  Vsn  ci  this  t^o^cssn  jitt$$ie$'  W 
the  pipe  jj  iato  the  ocnl  i  where  it  is  coade^tsiiecl,  Tlie  dw^  /« 
ooodensed  water  faHing  an  tbe  kmi^  ed|r^  partiiicai  in  ^^'  <c«ii  >ie 
so  dirided  that  equal  parts  shall  leadi  the  chaxD^iei^  r  jkx)£  :/  ^o* 
that  mare  shall  enter  /  than  /  or  vice  Tiersa.  That  |lC<nv«tl^cQ  ^^ 
water  wbkii  falls  into  chamber  /  mn^  Sow  pa$9  the  :s^ic):  |V<Mi$& 
K  and  becomes  a  saturated  solntkm  ^tdtile.  that  wh>c&  ^hri^  iD:K^ 
the  chamber  f  serves  to  dOnte  this  solntion  to  the  y!ivi5pe<r  A<^t«*-. 
By  adjusting  the  terminal  of  the  coil  k  ovtr  the  Irn^fe  e«^?c  t^ 
strength  of  the  solution  can  be  readilT  regnlat^x!!.  T^  :<vShA>ciift 
flows  down  the  pipe  k  k'  at  the  bottom  of  which  aaay  ^^^  Tw^>r 
settle  and  can  be  occasionaily  drawn  off.  By  th<^  ^^sm&ll  ^^ 
r'  r'  r  the  dear  solntion  is  siphoned  ox-er  into  the  J^^cV1qfA*^'«a 
tube.  The  above  arrangement  permits  of  x'erx*  4KV^r*t<^  ^nc^^^* 
tion  both  as  to  the  number  of  diDfis  per  minute  a^^  tv>  t)^ 
strength  of  the  solution  required  and  insures  oi>ntinu<va:^  a^5  tc^ 
ular  flow  of  the  absorbing  agent  in  the  opposite  diitdit^  ^^^  th<' 
current  of  gas. 

Manometer  g  indicates  the  suction  in  C"  whvh  r*;w?^  ^i>c\r^ 
fall  below  48  inches.  Manometer  q'  indicates  the  t<^:^?yNN«  ;x«x?c5 
which  the  instrument  receives  the  gas  and  must  a<\\a\^  stA^^,  At 
6  inches  and  will  not  \^r>-  unless  there  is  some  ohstnK^k^w  ^w  th<^ 
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gas  snppl)'  jMpe  or  filter.  /  continuously  indicates  and  the  re- 
cording gauge  records  the  percentage  of  the  required  constituent 
in  the  gas  as  it  Sows  through  the  instrument. 

Figure  3  shows  the  ^ngle  instrument  as  exhibited  at  the 
35th  anni\-ersar>'  of  the  Institute.  The  regulator  is  proWded 
with  a  wide  flange  at  the  bottom  to  give  it  stability  :  the  equal 
temperature  pot  is  arraaged  directly  above  the  regulator.  The 
drying  and  absorbing  tubes  are  located  in  a  do^t  to  the  left,  and 
the  recording  gauge  sets  on  the  bracket  to  the  right  of  the  main 
instrument.     These  parts  are  preferably  located   together,  but 
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A  fesE  sBBoocBoesBcot  of  tlK  course  of  hctargs 
bcfoce  tbe  SesEaar  dxss  lasi  Sprii^.  was  ssaade  in  tibe  JoEhr  ataaxbor 
of  the  l3n^iCAT>oft  m  wiudh  was  also  pnblislKC  t&eliectiBzesof  Mr. 
H.  de  B.  Fiiscxts.  >L  £..  ^S4  and  Mr.  Mmixm  Sharer.  mssBH^^er 
of  tlK  New  York  Gening  Hoctse.  Tlie  coerce  coo^citsv^  &>iar 
lectnres  and  the  remaiimig  two  are  now  gim. 


IS  A  KMOWLEDGE  OF  BUSOIESS  METHODS  OF  mPORTANCE 

TO  THE  ENGUIEER  ? 

BY    ATKX^XPKR   C.    HTMFHREYS,    X-  K. 

With  many  of  ns  who  are  en^:ineers  aini  with  ?^c«oc  %>:  xs>  whO' 
are  graduates  of  Stevens  this  question  hardlv  iwixaits  i\:  x^^t^^'Ibs- 
sioo.  Our  professional  and  businesss^  li\>^s  have  ^I:x^^<r^i^c^;  Tx>> 
us  practically  and  completely  that  the  engineer  wbv^  Aiics  to  Sr 
more  than  a  mere  subordinate  should  be  at  leas^  acqxiiuntt>i  xci;:h 
the  methods  ordinarily  pursued  in  business  life  and  th^t  c\x^  :o 
the  subordinate,  such  a  knowledge  is  of  importance. 

But  on  the  other  hand  there  are  many  who  will  tell  \\>r,  ih^x 
the  engineer  is  above  the  necessity  for  such  an  additKM;  ;o  h^s 
curriculum  ;  that  he  can,  if  necesjsarv,  hire  his  bvx^-kee^.x'^T  Ai>d 
his  business  manager  for  a  moderate  com}x^nsalion  an^i  nnvh  ^v^ 
the  same  effect. 

My  experience  goes  to  show  that  the  men  who  thus  at^^uc 
are  very  apt  to  wind  up  by  being  hired  at  a  nuxierate  sa)ar>  h\ 
the  business  manager. 

A  ntmiber  of  us  who  are  Alumni  of  Stewns  haw  tor  j^^wc 
time  felt  that  it  might  be  of  considerable  imjx^rtaiKX^  to  the  stu 
dents,  yet  to  start  out  in  life,  if  they  could  by  s<miic  nioan^lx*  nn 
pressed  with  the  importance  of  a  knowledge  of  business  nut IuvIn 

Mr.  H.  de  B.  Parsons,  Stevens   84.  the  late  president  ot  the 
Alumni  Association,  made  this  idea  a  proniineiu  teatuu-  ot   hix 
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tjr>Ktri«*nri;fl  -f/trin*sH  .a*t    ••=-ar     iiui  'o  'ntn  veiirE-iar^ctymieDtefi 

V-r  ASkvfr  ill    ioniT<?:riref!   -Jiat   "he  i^erexs  Course  :s  l  aaosc 

%'**  invr:-     hniifirht  "ihat    -omethinjr    lonld  'je   iiixie:  ly  Tieaiis   jf  jl 
-ihorr  v.MT^  ir  lecninrs    vhich.     f    ippreciared   ly  -ie  -smdcatr. 

vnnif!    ^  ^x  rr-al    "kiiie  :o  :hern. 

'^.r\u\er:\x  \rnrr<.n  i-i^  -rr)Tn  "ihe  ::iiie  >r  :iie  i:i=t  'ii55:E=noti. 
>nrr.nr.-t^ert  'he  niak.nar  ,t  '.he  rrrai.  ind  I  U)iibt  Tot  "iiat  .niowii. 
•*-c.'>*r:f*nr.«'  ts  %  •^wcce'ssi wi  man  it  iffiiirs  iias  iTTpned  Tnth  Tim  m 
'Av.  ,r  •?  'he:ur.v  ienarture. 

Tr . -innnr  ^^  rTcri«!:eri  :liat  rhrrnn^ti  :he medium  -if  .i  few  lecmres- 

'',»:  viu  ***rr.me  T.mnerent  >anker^.  merchants  >r  -irea  icmmit- 
mr.-i  M:r  t  :na'-  >-  r:cnectert  that  -irvea  "iiese  ^viE  'le  -suficenr  ao 
•.mpT-i^-^v  iTV.n  -ifiTiie  jf  "oii  it  '.ea.st  that  i  knnwied^  )f  'Dasixxe<9 
nierliiiri.s  s  ,f  :mtv-irtance  :o  the  -traqzneer  inri  ilso  tn  TPnrn  ^nu 
"Iii>r  mriertv:na'  -^nncitiieji  mvoived.  If.  viiii  -oiir  moDeratioii. 
■v**  wn  *irrr*mpii>ii  "riun  much,  Te  -^hall  feel  -veil  -^tisneti. 

Vf/  •=!::? p*^encfr  lit  in  -ituployer-jf  Technical  men.  mostot  .heni 
3frvt I latfts  >f  TTte-.-en.-.  iiah  tausfht  me  that  many,  even  of  the  more- 
-i.e^AxYAc.  jne^.  "he  mes  he?^:  -tnrtowed  -nth  riramon  ir  *  hor^e 
-.^mst^  !ia  ■:•*=:  it  ir^r  -aileri  to  ippreciate  that  there  -vx-r  mythimj'ni 
'•/inner ruiH  v:r>.  ■jn.^.intrr?*  metho4i.'i  vhich  igmandtr-i  their  r^^==ce!L:t_ 
T'::-.  h;i-r  ' ,t^r\  *:te  Vf=:nknt:^^r•  I'lth  i  number  ti  thcrTr:-^  '=tm::r 
•r.-i^-n  ','  '.vi.-  "j^ren  "lietr  :n.ar;Tl::;-  >r  reliictjjice  to  leant  -ji  th:< 
'^r-'-r-.r^n  v:::rh  !irt.-:  i  numner  d  t:n:e>  neie^r^artiy  t:riT?inr=ti 
•hi-r.i    :'r'>n;     'i'it;i:ninir    t^r'jTnrjtirin.-     '.vhich   •.;therTti«e    the'-    iiad 


•^x 


r:',t<       r    /itilr:    if  I  tlii.ui^ht  it  ie^imble.  zrre  i  number  of 


x'V.'.c:.    t.-,':if:   irrv-^  hi^nic  thi-  part  -jt  my  anziiment. 

/'.  :rA'Ty:  ti  mm  ft  -^'i-r  rffitntly  taiking-  to  me  -jU  this  "rnbject. 
th'  :  1  ';:r;'!:;iii-.r.  'tn^:  i  'rirz^  '±mriIo'«-er  <>f  labor  o t  rarious  .jnde*. 
H*'  >r>>k.r  A  r-XnVfzziT-.  ^rradtiater  x--  bemc  in  his  exDerience  excd- 
\f*.\*.  \\\f':\  if-.rr  uir.y  kud  7^^n  out  7/  uiUfi-^r.  'ibmi:  thr-^e  yzJirs : 
*..;»:  .'  *.v/k  1  ;.*'/;•  "ii.-it  '.on^  for  them  to  zet  -/ver  the  feeling^  that 
*;ir-  .^.' •:;-,!?•<:  '1  !',:"•;  ;.I.^ne  i*  compared  ^-:th  the  business  man. 
\\\(\  '.',  j'.or'f  :a*.':  •:!:;it  :t '.va-r  nece^.sar'.'  thev  should  learn  f?ome 
Muj;/    i'r.ir.  t;-.'^  "'.ti-jne.--:  man  Lf  they  wi.shctl  t«j  Ull  positions  of 


CmiTMi  tr  l^edMiTcs  im  Aistfttis.^  /^Mkfuii, 


A-nnrhffr  jm£  sxl  Tmtnuny^  inoid  i^'hr  ^^  nm  n:  ^ht  hc:<4; 
ihnlnwfvir-  mrr  Thar  I  knmi .  £  pracrtical  et^nct^  x.  TpmiiTicah!^ 
sCTmi^  TnHT  IT  hi»ixt£<i5>  smf  trnimrin';  ^fiairs    i.  mar.  whr*  ihnt^h 

M  inrtmrtkl  sdncsnnn.  sct^  Thai  ht  i^raxcinxmlh  dTsarmnistite^'.  ^hcc 

?hf-  ?s:b«il  u-  Ttiff:  "the}  art  laotTpj:  a>  hiisxnesj>  nuin«ijx»'rN 

AacOigr  inend  £  ^rradnaii  n:  Tto>  Jv»^'jr'-rniiu  anc.  r\r^ 
«CEtnyrm£  i.  prsinai:  nc"  rrcai  Tsejovinsimirrv  hi:T'JtK  vnSc^r.  nr 
irniL  tilt  jirartical  faot  cc  tn>  htisme2*s  Ttiii".  nu  "r^orrc"'  :tui:  :ho?x 
wa*-  b:-  Tien  cc  inf  ronri^:  which,  m  Inntmc  ha^t  ^n^^ruK'J  h:^  iv- 
perieiicejv  bt  leih  had  heec  «:>  difcinrlh  *»:  rii«iu-T:";  3*'  li:n  ij>  -^M-^m? 


lasstSM^L  ii-  BZ  iht  end  of  hi>  rc^nrst      1  iiu:^   n.c  r^  rrx«jwrx**.  :.-  ^^ 

fnl  icac'.:  iral  fngraegrs  frel  on  ihir  ^nah-trjt:  ThT>  r*u»tu--  v-^^  x'x^rv 
mjihanc  ir  zht  expressian  cif  xht  vinmioT.  zhii^  'zhx  ^r^-^hiiv^ftl^ 
edncaitH:  meE  wbc'  had  heen  iht  idi>c  sac*rc?fcCX3.  xmcKr  hin.  )ui*\ 
bees  ibcist  vhc'  wert  abk  lo  set  qnicklN  thai  ihtTx  v\j>  s*-inv;  hm^ 
besade  tbt  itchnical  side  of  an  ts3xican.Tr.  aTi*\  *hr):  c  x»-«>  xihV' 
necessary  ic«  "bit  practical.  >>-?cenianc  bcsmeso  u-fcx  lixniilw."  "i^'i^h 
the  ieqTiirt3neni>  of  r»tisines>  life  and  d-mscn-TiTv^trs 

Prc»batilv  the  xdo>:  innortani  taurnKxr-.Tic  ^ vuv  ^  ;r  :  iv  ^^^w)*" 
is  the  Biiiish  Insrirntion  of  C:>'il  Hnpnt^Tv  >/  ■>  i-:-.^-M*-»nu.  iv, 
oertincaie  of  membership  appears  the  ioIjo\>~:Tu: 

*■  A  ficider?-  established  for  the  general  ^j^vATkXTiTi*';::  *»:   \Io 
chanica]  Soence  and  more  partionlarlY  fv^:  pTiNm.N:  .'."u.  :hi  ivvi::v* 
tkm  of  that  species  of  knowled^  which  CiCKiitiiti-^  ;>!^  n"^fo>5<!4"\r. 
of  a  aril  engineer,  lieing  the  an  of  dinpo:ir*4:  :bc  ^-rcii:  >4<M'.tc!C^  ^y 
power  in  nattxre  for  the  use  and  con\'eiiit'TJCc  . .:  r/,i,r. 

This  statement  shows  clearly  thai  v^urs  :<  ;;r,  oTi-;-:Tvor:'\  nr^-^- 
tical  profession.  We  may  be  interested  ii:  scuivx^  7*y.  Sv-^v^noc  s 
sake,  but  that  is  not  so  in  our  capacity  i^>  cn4:-.iKv :v  >.  .hm 
capacity',  we  are,  as  a  rule,  simply  called  ::tvM:  :r  ::;xv,^>  :bi  '.;r,\^> 
as  already  determined  and  laid  down  fv^r  ::n  W  c  jir^r  :o  «>.:w^: 
the  great  sources  of  power  in  nattxre  for  the  i:sc  An*:  o^^TAvnioiKX 
of  man.  A  moment's  thought  shows  how  ci\inp3otx .  f*^:  sovXVs^s. 
mtist  be  that  harmony  between  theoiy  and  practKX,  as  Sl^  boAnit* 
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fully  set  out  by  Rankine  in  the  preface  to  his  applied  mechanics ; 
and  this  harmony  of  theor\'  and  practice  must  include  harmony 
with  the  practice  of  the  business  world. 

How  are  the  great  sources  of  power  in  nature  to  be  directed, 
except  by  the  employment  of  capital  ?  and  how  is  capital  to  be 
employed  in  connection  with  engineering  work  except  in  con- 
formity with  the  regular  methods  employed  in  commercial  life  ? 
Shall  we  alone  refuse  to  accord  respect  to  these  methods  and  de- 
clare that  commercial  practice  shall  bend  to  our  whims  ?  Even 
then,  some  other  methods  must  be  substituted,  and  can  we  for  a 
moment  assume  that  the  methods  we  should  substitute  would  be 
generally  preferable  to  those  developed  by  specialists  in  that 
line? 

To  me  it  seems  absurd  that  any  argument  should  be  needed 
to  enforce  this  simple  point,  but  as  I  have  said,  experience  has 
only  too  fully  shown  the  necessity  for  awakening  technical  men  to 
their  general  weakness  in  this  direction. 

If  I  cannot  by  my  arguments  con\-ince  you  that  it  is  im- 
portant to  keep  an  open  mind  in  this  connection,  then  let  me  ask 
vou  to  take  it  from  me  on  faith.  One  or  two  have  done  this  in 
the  past,  and  they  have  been  glad  to  come  to  me  in  later  years 
and  acknowledge  that  the  faith  was  not  misplaced. 

I  believe  ever>-  man  should  have  some  knowledge  of  business 
meth<xis.  if  only  for  his  own  protection,  but  I  acknowledge,  in 
the  case  of  certain  specialists,  this  nece>iiity  does  not  seem  to  be 
markeii.  as  for  instance.  \>'ith  ministers,  chemists,  physicians, 
dentists,  etc..  but  you  must  remember  you  are  not  a  specialist  in 
this  same  sense.  As  I  have  said,  our  profession  is  eminently  a 
practical  one  and  cannot  be  isolated  from  its  commercial  associa- 
tions. 

If  I  am  right  and  a  knowledge  of  business  methods  tends  to 
make  your  educational  equipment  more  complete  and  more  prac- 
tical, you  cannot,  in  this  age  of  tremendous  comf»etition  afiFord 
to  netrlec:  it.  Bear  in  mind  that  the  conditions  surrounding  cap- 
it.il  And  laSjr  have  greatly  changed  in  the  last  twenty  years,  yes, 
in  the  last  nve  years.  Year  by  year  it  is  getting  harder  to  secure 
a  fair  return  upon  money  invested.  In  the  United  States,  many 
successes  in  the  past  have  been  secured  only  because  the  condi- 
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tions  permitted  wasteful  methods.  These  successes  under  con- 
ditions more  nearly  normal  might  well  have  been  dire  failures. 
Think  for  a  moment  of  the  effect  of  building  up  in  this  countr>' 
about  183,000  miles  of  railroad  in  about  half  a  centur\'.  That 
means,  in  a  certain  sense,  a  fictitious  actixnty  in  many  depart- 
ments of  industr>',  brought  about  by  the  spending  of  large  sums 
of  capital,  chiefly  foreign,  brought  out  for  investment.  And  now 
we  have  to  pay  the  interest  on  this  capital,  and  to  help  us  in  this, 
we  are  never  again  to  have  such  a  vast  amount  of  work  of  develop- 
ment bringing  in  its  train  what  is  popularly  known  as  '  *  good 
times. ' '  This  means  that  it  will  be  harder  to  secure  employment 
and  harder  to  secure  adequate  compensation  therefor.  It  also  means 
that  more  and  more  must  capital  be  husbanded.  This  all  means, 
then,  that  in  our  work  as  engineers,  the  cents  must  be  watched 
and  accounted  for.  How  is  this  to  be  surelv  done  unless  we  are 
familiar  with  the  methods  employed  in  the  financial  world,  and 
especially  familiar  with  the  methods  of  accounting. 

The  engineer  of  to-day  must  be  able  to  obtain  not  only  good 
results  in  construction  and  in  operation,  but  he  must  be  able  to 
so  record  those  results  that  they  can  be  completely  analyzed  and 
compared.  It  is  to  be  noted  that  the  man  who  does  so  record 
and  analyze  his  results  is  seldom  an  extravagant  constructor  or 
operator. 

Making  some  such  argument  as  this  to  a  friend  of  mine,  a 
Stevens  graduate  and  a  successful  man,  he  replied  to  the  effect 
that  there  was  no  necessity  for  his  bothering  his  head  about  such 
matters,  as  he  could  hire  a  book-keeper  for  ten  dollars  a  week  to 
do  such  work  for  him.  The  kind  of  book-keeping  you  can  secure 
at  ten  dollars  a  week  is  not  the  kind  I  am  talking  about.  I  do 
not  urge  upon  you  the  necessity  of  facility  in  posting  a  ledger 
and  in  footing  up  long  and  wide  columns  of  figures,  but  I  am  urg- 
ing the  necessity  of  an  understanding  of  the  underlying  principles 
of  accounting. 

You  do  not  go  to  Stevens  Institute  to  become  a  mechanic, 
and  still  the  course  includes  shop  work.  You  aim  by  the  com- 
bination of  practical  and  theoretical  training  to  become  com- 
petent to  intelligently  direct  mechanics,  who  may  perhaps  be 
Able  to  do  a  better  piece  of  mechanical  work  and  do  it  more 


nmckW  than  rwi  :sn.     3r  nicix  onwers  -it  ixiccriaa  -rryu, 

:o  *'j^  -nor*^  —iirubie  "ro  poor  -snpfaiyier  diaaz  ifae  w^^^jiiw*    -- 
zhon^ih  The  Ttexihsmc  :an  ^sm  it  "Jze  "Wfra  !i  'lecXEr ':va^iES  dan 
-•on  ?an. 

TTii*  iil  ippiies  :o  ihe  :a.se  ir  the  Tnok-keeper. 

?>r;in«e  :'o»i  may  rail  :o  Tiinpete  iiih  die  rzsechazzic  in  fac^ 
:t3'  :f  i-Aw^itTon  i.-i  nn  rea^ra  The  ^ixop  snxzse  3f  Stevens  -shonid 
*-)^  irj^Ti'^on^ti  inrt  Vraiise  /'-^a  ii">  act  ':vazxt  :o  spare  the  •"rrwi'' 
an*l  -effort  :o  «cnaire  ^reat  facility  -.n  the  'meennn^  n  books,  iocs 
no?  %r yrje  :hat  ^mfi  -hoaki  not  icnmre  x  kaowiedge  jf  the  ^rin- 

r  'la^'-f  iinny-i  :e:t  diat  the  respnn^ihiiirr  if  the  -ni^iiiefir  ni 
:hi«  r-^-ty^ct  :«  iT'^tly  :ncn*ased  ly  reason  if  ins  TTarhg^nnHf^i 
tratnine.  Xith  :hi.s  trixnin^-.  he  shcald  have  ao  iifficaity  in 
*sj<iity  rnasti*r:n«'  the  pr.ncipies  if  innhie  -entry  book-keepmg^.  5or 
:*i#^  ^T-ittrm  :«  >ior:cAl  inrt  ^nnsistent.  A  man  Tho  Ha^a  Tone 
rhr'>M^h  the  higher  mathematics  ^shnold  be  i«ahgm«*»t  :o  caniiES 
that  there  ir*?  iny  terr*"»rs  fnr  him  in  ii->afaie  entry  book-keeDing-. 
The  :roMh?e  >  ^f  rr-fir^e  that  it  the  beatHmng-  the  ensrtneer 
'^ften  f^iiN  to  appreciate  the  Taiue  of  this  kni^wLedge.  xnii  rh^^ 
\^^fr  he  i-i  riWy  -rmployiil  -»r  '.dz;r  \n\i  act  km^winir  how  to  ^o  to 
T^^r'n   hi^  vwhe=  the  Tiatter  to  '.ne  «iie, 

;>.*  -^  -»-.^»y.<e  rV.r  *r.  ir.-t.tr.t  t>.at  'y.^i  ire  tallei  zr«:n  t-:  ex- 
^v::r.^  -rr-'.  'hr  -'^".'.r  >f  i  riiir.-ir.ictrirrr.vr  crtcerty.  Siiy  that  in 
'*^*r:r.«''-'*-.'',r.  v;-'-.  t/.r:  rx.ir.".:r..tt:'".r.  there  ire  tr-=:serLte?i  t>  voc  i 
y-/  /^r  "  i'.  vi'.^:".'"-  i  t.r  .r.t  ttn':  l-^.-i -t^terr.ent  in*!  i  -JTAtr-'-rrTtt  of 
'>,^^*t*-  i-y:  ■.•^v'.:*-.--.  It  s-'-yes  TTitho'-t  -a^tnz  that  y.:.c  -^br-cld  be 
;< '','--  -.-.  :-.''-''-rAt''!  tr.'r<e  a'AteTr.er.t.-.  Can  •  oc  be  sure  of  rnr-rg 
./.  1  •'-..•:*  V  k'.'Vri'ri'I/e  of  ^.'rr/.:r.t:r.<  by  the  iocble  ectr>-  5v^ 
v-r.-  '  r  -^./^'-f'/C  or  tr.:-  iyitrrrr.  e-pecially  -;ecatL=e  it  i>  the  one  al- 
rr.^^'  :-.:  -r--':!! y  *•—;,! v/e^^  :r.  irr.t/jrtar.t  b!i5ines.s  -niienaking^ 
^j.  /  .  ..  .  ,.  ,,^  -  ,.  ^....^  -vhj.-h  can  'je  -^fely  employed  by  reason 
'/-'  ■  ■  "  '.':•:  ::'.:-  -.-rror  '.reet>s  :r,  n>  '/a  lance  can  be  obtained 
u-.''  -/,  '  w  *  '",r    -  ^'^v^'^t'-.-^!    '.vhich  i-  not  the  case  with  the  jdngle 


t- '  • '     .    .'*" 


;''•  rv::./  •',  t;i"  'j'lfr^tioTi  of  the  examination,  you  may  re- 
;•'  *r,.  '  '.  ;  rw:  ''::,;,>,y  an  ncconniant  to  make  this  part  of  the 
*:<;."    r, ;,♦,/,;,       '/^rv  tni'j.   you    may  do   so  in 'any   case,  but   it 
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would  still  be  necessary  that  you  should  understand  the  prin- 
ciples involved  in  the  accounting,  or  it  would  be  necessary 
that  your  accountant  should  understand  much  of  the  techni- 
cal and  practical  part  of  the  business,  for  without  such  a  knowl- 
edge he  could  not  surely  tell  whether  or  not  the  accounts  were 
properly  classified,  and  unless  they  were  so,  the  statements 
furnished  would  be  valueless.  I  have  repeatedly  had  experiences 
of  this  kind.  I  have  many  times  found  the  books  of  a  concern 
so  kept  by  the  book-keeper,  the  practical  head  of  the  concern  be- 
ing either  ignorant  or  indifferent  in  this  direction,  that  the  profits 
were  more  or  less  erroneously  stated,  and  this  because  items  were 
carried  into  construction  accounts  which  should  have  been  carried 
into  operating  accounts. 

I  could  cite  a  number  of  most  striking  cases  of  this  kind  ;  in 
some  of  them  it  would  have  been  difiicult,  to  say  the  least,  for  an 
accountant  to  have  discovered  the  errors  unless  he  was  specially 
trained  in  the  particular  business  under  examination.  I  have 
been  engaged  in  some  such  cases  where  it  has  taken  days,  weeks, 
yes,  even  months  to  get  the  accounts  so  straightened  out  that  a 
completely  accurate  statement  of  results  could  be  obtained. 

Now  it  is  to  prevent  just  such  a  state  of  affairs  as  this  and 
to  enable  you  to  detect  it  when  it  exists,  that  you  should  under- 
stand accounting. 

Do  not  fail  at  once  to  recognize  the  importance  of  carefully 
classifying  all  receipts  and  expenditures. 

It  is  the  balancing  of  the  operating  accounts  which  at  the 
end  of  the  year  determines  whether  you  have  made  a  profit  or  a 
loss  by  the  year's  operations. 

If  now,  you  have  improperly  charged  certain  expenditures 
to  construction  or  investment  accounts,  you  have  falsely  in- 
creased the  statement  of  your  profits.  If  you  draw  this  fictitious 
profit,  you  are  really  drawing  upon  youi*  capital  ;  if  this  is  con- 
tinued, it  is  not  hard  to  say  what  must  be  the  end.  It  is  then  of 
the  utmost  importance  that  the  accounts  should  be  intelligently 
and  honestly  classified. 

This  sounds  simple  enough.  Let  me  assure  you  that  in  some 
cases  it  is  extremely  difficult  to  secure  the  desired  result. 

Let  me  give  you  a  leaf  from  my  own   experience.       I  had 
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mirier  my  'zhsirgre  atviiit  forrv  ]^  ':vGrka,  and  it  "xas  of  oanriie 
mo«tt  deHir.ihie  that  the  re?*nlDs  should  be  cnmpared  carmtUr  ai 
chft  :nter*i?*t  of  ftmnomy :  ^e  tinallv  -wcitred  a  very  complete  ^fvis- 
tem  r»f  :initefi  manajfement.  The  ^jame  .general  bqgine^ft  inedii3€Ls> 
were  *moinvefi  at  all  the  statioiw.  the  -same  'jvitem  of  ciaasanca- 
tirm  vi.-^  •^tmpIrjV'ifi  and  zhin  w:ib  carefully  dLsplayed  mr  the  in- 
^niction  of  all  hy  mearw  of  detailed  charis  and  inscrncnDns-  The 
70tu?.h«=rr't  ^i-'^e  <"^renill^  :ihecked  an,  month  qv  month,  at  rhe  mam 

'*'  *i  ^ 

oiRrje.  ^y=<remat:c  audit.'*  were  periodically  made  by  a  trained 
corp«»  of  auditors.  The  -superintendent*  and  managers  met  me 
once  a  y*:ir  to  discu-s?*  rejiulw  and  the  records  of  the  -same.  And 
<*till  in  Hpite  of  all  this,  -re  found  that  if  the  comparisons  were  d:> 
be  renliv  fair  and  intelTijfent  they  often  had  to  be  made  while 
carefully  Searin;;^'  in  mind  all  modifying  condidons.  Think  then, 
how  riii^icuit  it  may  he  to  make  crjmparwona  between  results  ob- 
tained hy  concerns  not  working  under  a  united  and  uni^rm  sys- 
tem of  management.  E.^pecially  Ls  it  hard  at  times  to  distinguish 
£airl3  ^ietween  charges  to  repairs  and  to  extensions  or  improve- 
ments. Criltn  the  work  w  designed  to  replace  construction  which 
has  h^een  worn  otit  \n  <*ervice.  Here  then  car  j  has  to  be  exer- 
ci.-^eii  that  the  operating  accounts  are  charged  with  their  full  share 
of  the  rene'.A  al  and  that  the  betterment  or  investment  account  is 
not  ralU'.-rl  u\<tr\  r(,  '^>ear  more  than  it>  share  of  the  l«>ad,  thtis  im- 
pairing capital. 

Those  familiar  -.vith  hu.siness  meth«")ds  will  tell  you  that  in 
thi-»  lies  the  pitfall  which  has  ruined  many  a  g<x)d  htisiness.  In 
thir^  direction.  ma%  we  Wjk  for  the  fault  which  ha.s  led  to  the  re- 
organ  i/nt  ion  of  -^t  many  American  Railroads  :  over-capitalization 
in  tlur  fir-^t  place,  and  later,  repairs  and  renewals  charged  to  o)n- 
struction  account.'^. 

Some  will  -ay  that  it  need.-*  no  -pecial  business  methods  or 
knowled.ife  of  acrounting' to  know  all  I  have  now  said  :  it  only  re- 
fjiiire^  roninion  >eTir>e.  Very  true,  if  the  common  .sense  is  sufl5- 
cientiv  dt:veIof)ed.  It  will  do  no  harm  to  p«'jint  out,  in  any  case. 
that  your  common  sen.-^e  ha>.  tol'x!  exercised  in  this  direction,  and 
then  if  yon  tliink  that  y<jur  comm«)n  sense  is  not  sufficiently  de- 
vf:lop«:rl    you  may  l>e  correspondingly  the  more  on  the  alert. 

A.->  a  rule,  a.-^  I  have  hjefore  indicated,  my  exx)erience  goes  to 
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show  that  technical  graduates  find  their  common  sense  l>*ing  so 
dormant  in  this  direction,  that  they  refuse  to  believe  there  is 
anything  here  which  demands  their  attention  or  their  respect. 

The  proper  charging  up  of  the  ordinar>'  cash  repairs  and 
simple  renewals,  offers  no  difficulty.  The  cash  as  paid  out  will  be 
charged  to  its  proper  repair  account  -  and  it  will  be  found  at  the 
end  of  the  year  in  its  proper  place  in  the  statement  of  profit  and 
loss.  But  there  are  more  complicated  items.  I  have  already 
referred  to  one,  where  the  repair  item  is  combined  with  one  of 
improvement.  You  cannot  be  too  careful  in  avoiding  trouble 
here. 

But  there  are  repairs,  or  rather  renewals,  which  have  to  be 
made  at  longer  intervals,  and  the  cost  of  which  cannot  fairly  be 
placed  upon  one  year's  business.  Means  should  be  taken  to  de- 
termine the  life  of  this  part  of  the  plant,  and  year  by  year  a  suffi- 
cient sum  should  be  written  up  to  a  deferred  repair  or  renewal 
account,  so  that  when  this  part  of  the  plant  does  have  to  be  re- 
newed, the  funds  will  be  ready  for  the  expenditures  and  they  will 
not  have  been  paid  out  in  dividends,  owing  to  misleading  state- 
ments of  profit  and  loss. 

This  points  to  the  necessity  of  providing  in  your  system  of 
accounts  for  the  renewal  of  the  entire  plant  at  the  expiration  of 
the  terms  of  life  of  its  several  members. 

But  you  may  say,  surely  an  engineer  may  l>e  able  to  design 
a  good  engine,  or  bridge,  or  roof,  without  a  knowleiige  of  all  these 
matters.  Possibly  so  in  a  subordinate  capacity.  Hut  if  this  en- 
gine, or  bridge,  or  roof  is  to  be  sold  in  com|^titiou,  as  it  must  l>e 
sooner  or  later,  then  the  designer  must  also  keep  in  mind  that 
there  must  be  a  minimum  of  cost  combined  with  a  maxiinnni  of 
efiiciency.  This  means  that  every  part  of  the  work  must  be 
followed  through  the  shop  from  tool  to  tool,  and  the  whole  care- 
fully classified  for  future  analysis  and  comparison. 

And  this  brings  us  to  another  most  im|K)rtant  branch  of  our 
subject : — 

Shop  accounts  and  their  proper  classification. 

Before  we  can  fix  a  price  on  an  article  to  be  sold,  we  should 
know  its  cost.  But  this  is  hard  to  determine  unless  our  shop 
accounts  are  accurately  kept.     I  venture  the  assertion  that  in 
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afterwards  be  able  to  tell  these  gentlemen  that  their  unselfish 
efforts  in  our  behalf  have  been  appreciated. 

In  conclusion,  let  me  repeat,  that  in  my  opinion,  an  engineer, 
to  be  truly  successful,  must  be  more  than  a  narrow  specialist. 
He  must  have  the  special  training,  but  he  must  also  have  the 
broader  and  more  general  training  which  comes  from  contact  with 
the  world  and  with  things  commercial. 

Especially  remember  that  the  engineer  is  a  man  of  practice. 
It  is  for  him  to  apply  knowledge.  In  his  profession  it  is  better 
that  he  should  have  a  limited,  if  thorough  special  training  and  a 
large  capacity  for  the  application  of  that  training  combined  with 
breadth  outside  of  this  special  line,  than  that  he  should  have  a 
great  store  of  knowledge  without  the  ability  to  practically  apply 
it.  Do  not  imagine  that  I  am  depreciating  profound  and  wdde 
engineering  knowledge.  Lucky  the  man  who  combines  such 
stores  of  knowledge  with  the  ability  to  use  it  for  the  benefit  of 
the  world  and  of  himself. 

But  if  I  cannot  have  that  combination,  I  prefer  the  limited 
amount  of  knowledge  combined  with  the  ability  to  apply  it  effici- 
ently. Such  a  man  can  do  thorough,  conscientious,  good  work, 
and  if  he  carries  on  his  work  in  conformity  with  correct  business 
methods,  he  can,  while  doing  some  good  for  the  world  in  general, 
do  also  some  good  for  himself  in  particular. 


ACCOUNTS  AND  ACCOUNTING. 

BY  MR.  GEORGK  R.  TURNBULL. 

In  my  endeavor  to  supplement  the  able  address  on  *  *  The 
Importance  of  a  Knowledge  of  Business  Principles,"  given  by 
your  Trustee,  Mr.  Humphreys,  I  will,  as  far  as  the  brief  limits 
of  time  permit,  present  to  your  attention  the  importance  of  ac- 
counts and  accounting  as  one  of  the  leading  features  of  a  business 
education. 

In  primitive  times,  when  *  *  swopping  ' '  or  bartering  was  the 
only  method  of  trading,  the  necessity  for  accounts  was  not  felt, 
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and  bookkeepers  were  not  in  demand.  But  when  trading  became 
further  advanced,  when  barter  through  the  medium  of  traders 
took  the  place  of  barter  direct,  when  things  were  represented  by 
money-prices  and  values,  it  then  became  necessary  to  keep  some 
kind  of  a  record  of  the  transactions  and  the  amounts  involved. 
And  here  I  would  suggest  a  thought  for  your  consideration,  and 
it  is — that  barter  is  as  absolute  to-day  through  the  medium  of  a 
merchant  and  by  the  use  of  money  as  when  commodities  were 
passed  from  hand  to  hand,  and  following  out  this  idea  practically 
and  logically,  you  will  arrive  at  the  conclusion  that  money  does 
not  make  prices,  for  the  reason  that  no  one  will  continue  to  pro- 
duce crops  or  wares  which  do  not  finally  give  a  satisfactor>'  re- 
turn in  the  things  he  is  accustomed  to  receive  in  exchange,  or,  to 
put  it  in  the  language  of  the  day,  we  cease  to  follow  any  business 
or  vocation  that  ' '  does  not  pay.  * ' 

When  our  transactions  are  few  and  far  between,  we  may 
trust  to  memorv.  I  have  known  men  who  carried  their  business 
in  their  heads,  but  it  is  a  great  waste  of  effort  and  brain  to  place 
such  a  tax  on  memory,  and  memory,  however  good,  cannot  be 
relied  upon  to  recall  all  the  facts,  dates  and  figures  involved  in 
numerous  transactions,  hence  recourse  to  a  record  of  some  kind 
l>ecomes  a  necessity. 

Any  one  can  put  down  a  statement  of  the  bare  facts  involved 
in  a  transaction  that  will  serve  to  refresh  the  niemor>'  in  regard 
to  it,  but  when  the  transactions  are  of  any  importance,  it  becomes 
absolutely  necessary  to  go  further,  and  the  record  must  show, 
not  only  our  original  possessions  and  the  disposition  made  of 
them,  but  our  exact  relations  at  any  given  time  to  those  with 
whom  we  trade  and  have  dealings,  especially  where  credit  is  in- 
volved. This  suggests  the  need  of  some  systematic  method  for 
arriving  at  these  results,  and  what  is  known  as  Single  Entry 
Bookkeeping  is  the  first  outcome.  The  first  step  in  this  system 
is  to  enter  simple  statements  such  as  the  following  : 

That  we  have  bought  certain  things  from  a  certain  person  at 
a  certain  price,  to  be  paid  for  at  a  certain  time  ;  or 

That  we  have  sold  and  delivered  certain  of  our  goods  or 
property  for  a  certain  price,  payable  at  a  certain  time  ;  or 

That  we  have  received  cash  payment  for  goods  delivered  ;  or 
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That  we  have  paid  a  certain  party  for  goods  received  ;  or 

That  we  have  received  the  written  promise  to  pay  of  a 
debtor  in  settlement  of  an  amount  due  us  (which  promises  are 
in  Bookkeeping  known  as  Bills  or  Notes  Receivable)  ;  or 

That  we  have  delivered  our  own  promise  to  pay  for  value  re- 
ceived (known  as  Bills  Payable);  or 

In  the  event  of  an  exchange,  as  often  happens  in  real  estate 
transactions,  a  record  of  the  exchange  made,  with  a  description 
of  the  properties  ;  or 

That  we  have  paid  not  for  goods  but  for  services,  for  rents, 
for  interest,  or  expenses  of  any  kind  ;  or 

That  we  have  received  payment  for  services,  rents,  etc. 

These  are  all  natural  entries  suggested  by  the  facts  in  the 
case,  and  these  entries  (known  as  original  entries)  are  the  ground- 
work of  all  systems  of  book-keeping  and  are  of  the  utmost  im- 
portance, because  they  are  the  only  entries  recognized  as  evi- 
dence in  proceedings  at  law.  And,  in  this  connection,  I  want  to 
emphasize  the  importance  of  making  original  entries  so  complete 
that  ever  after  the  transaction  may  be  as  readily  understood  from 
the  entry  as  when  it  was  actually  made.  Nine-tenths  of  the 
trouble  with  book-keepers  arises  from  the  incomplete  and  careless 
manner  in  which  first  or  original  entries  are  made.  Brevity  may 
be  the  soul  of  wit,  but  it  is  frequently  the  confusion  of  accounts. 

These  entries,  with  the  exception  of  matters  pertaining  to 
cash,  are  usually  entered  in  what  is  called  the  Day- Book.  Cash 
items  are  usually  entered  in  a  book  known  as  the  Cash- Book, 
which  is  simply  a  subdivision  of  the  Day- Book  used  because  of 
the  more  convenient  determination  of  funds  on  hand. 

In  both  Single  and  Double-Entr>'  Book-keeping,  the  ledger 
accounts  are  headed  with  the  names  of  the  parties  with  whom 
transactions  are  had,  and  also  such  impersonal  accounts  as  Mer- 
chandise, Cash,  Bills  Receivable,  Bills  Payable,  Expense  and  sub- 
divisions thereof,  and  others  according  to  the  character  of  the 
business,  and  from  the  Day- Book  and  Cash- Book  are  transcribed 
into  the  ledger  the  amounts  involved  in  the  various  transactions. 
This  is  called  "  posting." 

Now,  it  must  be  ver>'  apparent  to  you,  that  the  omission  of 
an  entry,  or  the  failure  to  transcribe  an  entry  into  the  ledger, 
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opens  the  door  to  loss  and  error.  This  cannot  happen  without 
discovery  in  cash  transactions,  because  the  cash  is  usually  footed 
and  proyed.  and  the  balance,  if  it  does  not  proye,  evidences  the 
failure  to  make  an  entry,  an  error  in  making  one,  or  a  mistake 
in  handling  the  money.  This  method  (Single  Entr>*)  is  the  one 
that  commonly  obtains  among  retailers  and  petty  tradesmen,  and 
though  it  is  called  "Single  Entry."  I  am  sorry  to  say  that  an 
examination  of  tradesmen's  bills  sometimes  leads  to  a  belief  that 
they  possess  some  latent  knowledge  of  double  entr\\ 

Because  of  the  grave  probability  of  error  and  great  possi- 
bility of  fraud,  Single  I{ntry  book-keeping,  even  in  its  best  form, 
is  unsatisfactory,  and  is  not  used,  except  in  rare  instances,  outside 
of  retail  business.  The  only  system  worthy  of  consideration  is 
that  known  as  Ik^uble-Entry  Book-keeping,  sometimes  called  the 
*•  Italian  Method."  because  of  its  Italian  origin.  Double-Entry 
Book-keeping  may  be  defined  as  the  most  accurate  method  or 
system  of  recording  business  transactions, — its  very  nature  re- 
quires the  record  of  all,  not  part,  of  our  transactions. 

I  want  to  say,  in  preface  to  my  description  of  I>ouble-Entr>- 
Book-keeping,  that  we  have  in  eyer>-  trade,  barter  or  transaction, 
by  whatever  name  you  designate  your  dealings,  an  exchange. 
This  exchange  involves  a  person,  finn  or  corporation  with  whom 
the  exchange  is  made.  Keep  this  thought  clearly  in  your  minds, 
for  from  this  springs  one  of  the  fundamental  rules  of  book-keep- 
ing, but  before  giving  it  I  want  to  state  the  first  rule,  which  is, 
that  for  ever>-  debit  there  must  l:)e  a  like  or  equal  credit. — equal, 
that  is.  you  may  have  any  number  of  debits  to  persons,  say  for 
go<xis.  the  aggregate  appearing  in  one  amount  at  credit  of  Mer- 
chandi^ie  Account  :  or  any  number  of  credits  and  only  one  debit, 
the  debit  l)eing  the  sum  of  the  credits.  This  leads  me  also  to 
call  your  nttention  to  the  word  **  balance."  so  frequently  useil  in 
coTinection  with  accounts.  Vou  are  aware  that  the  word  balance 
;^  -'.  TVinynious  with  scales,  and  the  old-fashioned  scale  with  its 
two  -'-m-  fnrni'-hes  a  very  simple  illustration  of  this  prime  rule  of 
donM»--'r:i:ry  rRx.k- keeping.  Suppose  a  pair  of  .scales  before  us, 
—  ::*  ve  v;t  i-  much  in  the  one  pan  as  in  the  other,  the  scales 
..votjW  ^t^nd  even,  or  balance.  This  is  equally  true  in  book- 
ke^!>Mr/  ^'    double  entry.      For,  if  we  debit  one  account  with 
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$1000,  and  credit  another  with  $1000,  the  amount  at  debit  and 
the  amount  at  credit,  being  equal,  balance,  and  the  statement  of 
that  fact  would  be  what  is  known  as  a  '*  Trial  Balance  Sheet,** 
which  is  a  statement  of  all  the  balances  on  the  ledger,  and  on 
which,  if  correct,  the  total  of  the  debit  balances  agrees  with  the 
total  of  the  credit  balances.  This  is  the  rule  which  gives  rise  to 
the  name  **  Double-Entr>'/ * 

A  very  important  feature  in  connection  with  Double-Entry 
Book-keeping  is,  that  property,  goods  and  possessions  are  treated 
as  debtors — the  accounts  are  known  as  impersonal  accounts,  tak- 
ing their  titles  from  their  character,  such  as  Cash  Account,  Mer- 
chandise Account,  Bills  Receivable,  Real  Estate  Account,  Bond 
Account,  or,  in  a  manufacturing  business,  in  addition,  such  as 
Machinery  Account,  Tool  Account,  Fixture  Account,  etc. 

We  will  illustrate  the  matter  by  supposing  that  you  are  going 
to  start  in  business.  People  commence  business  with  money. 
Sometimes,  however,  only  with  credit,  a  very  valuable  possession, 
because  it  is  given,  as  a  rule,  only  to  those  who  possess  ability, 
industry  and  integ^ty, — three  winners  in  the  race  for  success. 

To  open  your  books,  you  would  start  your  Cash  Account 

and  on  the  left  hand  side  of  the  page  enter,  **  Cash,  Dr.  to 

(yourself)  *'  for  the  amount  of  money  in  your  possession.  The 
left  hand  page  in  cash  and  the  left  hand  columns  of  ledger  and 
journal  are  always  the  debit,  and  the  right  hand  side  the  credit. 
Now  here  we  have  the  account  of  the  thing  (Cash)  debited  and 
the  account  of  the  person  (yourself)  credited.  This  illustrates 
aLso,  the  only  other  rule  involved  in  Doubly-Entry  .Book-keeping, 
and  that  is  when  you  part  with  a  thing, — merchandise,  cash,  real- 
estate,  or  anything  of  value  which  is  represented  in  your  busi  • 
ness,  you  credit  the  account  of  that  thing  and  debit  the  account 
of  the  person  to  whom  you  give  it.  On  the  contrary,  if  you  re- 
ceive anything,  you  debit  the  account  of  the  thing  received  and 
credit  the  party  from  whom  you  receive  it.  In  other  words, 
your  possessions  owe  >'ou, — as  well  as  individuals.  To  recapitu- 
late :  We  have  two  rules  which  govern  all  original  entries  in 
Double-Entry  Book-keeping  : 

I  St.  For  every  debit  there  must  be  an  equal  credit. 

2d.  Debit  the  account  of  the  thing  received  and  credit  the 
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Thr  I  ."rnj.1  ha.s  t'^^o  colamiL?  :  one  the  left,  for  debits,  and 
th-:  ''.•h^r  :h-:  ri^rht  for  credits.  These  are  f«>3ted  and  carried 
for  '.  sr'i  : .  tht  enr:  of  the  month  it?ually  and  the  agreement  of 
'ot'^Ir  rh'.-v*  that  the  debits  and  credii^  are  eqoal.  and  as  to 
ar::or:nt    correct. 
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With  a  \4ew  to  the  economy  of  labor,  the  journalizing  of 
sales,  purchases  and  cash  is  now  dispensed  with,  and  instead,  the 
sales  are  entered  in  a  Sales-book,  purchases  in  an  Invoice-book 
and  postings  are  made  direct  from  these  and  the  Cash-book  into 
the  Ledger.  Of  course  you  will  understand,  that  in  various 
lines  of  business  similar  books  may  be  introduced  adapted  to  the 
particular  business  in  view,— my  purpose  is  simply  to  call 
your  attention  to  the  fact  that  the  former  method  of  journal- 
izing all  entries  is  not  now  followed,  as  a  rule. 

The  Ledger,  when  all  the  entries  are  posted,  on  one  side  or- 
dinarily shows  credits  to  ourselves  for  our  capital  (which  the 
business  owes  us),  credits  to  others  for  amounts  the  business  owes 
them,  credits  to  Bills  Payable  (obligations  given  in  settlement  of 
debts),  and  perhaps,  credits  to  accounts  showing  gains.  On  the 
opposite  side,  debit  accounts  of  parties  owing  us,  debits  to  Bills 
Receivable  (obligations  of  parties  due  us)  debits  to  Merchandise 
Account,  Cash  Account,  or  other  property  accounts,  and  Expense 
Accounts,  and  others  as  the  nature  of  the  business  may  involve. 
I  only  mention  some  general  features. 

Debit  Accounts  are  usually  Assets. 

Credit  Accounts  are  usually  Liabilities. 

The  exceptions  are  the  accounts  which  are  involved  in  the 
determination  of  gains  or  losses,  such  an  Expense  Account 
(which  may  have  any  number  of  sub-divisions),  Interest  Account 
and  Profit  and  Loss  Account.  These  accounts  when  at  the  debit 
are  not  assets,  for  they  represent  nothing  and  nobody,  and  if 
there  were  no  profits  to  off- set  them,  would  have  to  be  charged  to 
Capital  Account, — but  the  usual  course  is  once  or  twice  a  year  to 
close  the  books  (these  periods  are  called  fiscal  periods),  when  an 
inventory  of  goods  and  possessions  is  taken. 

We  will  suppose  that  we  are  doing  a  simple  merchandise 
business,  buying  and  selling.  We  shall  have  charged  all  our  pur- 
chases to  Merchandise  Account,  and  we  shall  have  credited  all  our 
sales  to  Merchandise  Account.  We  will  assume  that  our  pur- 
chases have  amounted  to  $100,000,  and  our  sales  to  $90,000,  but 
we  find  upon  taking  an  inventor>'  that  we  have  goods  on  hand 
worth  $25,000.  Now,  if  we  add  the  $25,000  to  the  $90,000  at 
credit  of  Merchandise  Account,  we  have  $115,000  as  against  a 
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cost  of  $100,000.  It  is  evident  to  you,  therefore,  that  we  most 
have  made  $15,000  profit.  But  to  arrive  at  that  in  book -keeping 
fashion,  we  debit  Merchandise  Account  with  $15,000  profit,  and 
credit  Profit  and  Loss  Account,  bringing  down  a  balance  to  the 
new  Merchandise  Account  of  $25,000,  being  the  $10,000  balance 
already  at  the  debit  plus  the  $15,000  profit  charged,  making 
$25,000  as  the  value  of  merchandise  and  the  debit  to  Merchandise 
Account  with  which  to  commence  the  new  fiscal  period.  Now 
we  find  that  we  have  $15,000  to  the  credit  of  Profit  and  Loss,  but 
we  have  various  expense  and  other  debit  accounts  affecting  the 
results  of  the  business,  and  we  debit  Profit  and  Loss  and  credit 
these  various  accounts  with  their  respective  amounts  ;  (  we  may 
have  also  credit  balances  to  other  accounts,  such  as  Interest — 
affecting  the  result,  and  these  we  credit  to  Profit  and  Loss  j,  and 
assuming  that  as  a  net  result  of  these  various  debits  and  credits 
to  Profit  and  Loss  we  have  a  balance  of  $10,000,  this  then  is  the 
net  gain  for  the  year,  and  we  transfer  it  to  our  individual  account 
by  debiting  Profit  and  Loss  and  crediting  our  account. 

This  is  an  illustration  of  what  takes  place,  with  more  or  less 
modification  as  to  the  number,  character  and  distribution  of  ac- 
counts, in  every  business  whose  records  are  kept  by  Double-Entry 
Book-keeping,  in  the  determination  of  Profits  and  Losses.  In 
large  c<.)iicenis  it  is  usual  to  adjust  interest  to  the  fiscal  period  b}' 
calculating  amount  of  interest  they  would  receive  and  pay  to 
that  date  if  all  accounts  were  to  be  c^>sed,  and  if  the  balance  is  in 
their  favor,  charging  new  Interest  Account  and  crediting  old  In- 
terest Account,  or  the  reverse  if  the  balance  is  against  them. 

There  is  a  remarkable  feattire  in  I)ouble-Entr>'  Book-keep- 
ing.—  its  universality.  When  \ou  buy  from  A  and  credit  him 
;in<l  <lel>it  >  our  Merchandise  Account,  A  on  the  other  hand  debits 
\''in  ;iTi(l  credits  his  Merchandise  Account,  and  so  the  world  over 
.i!r  i1h   business  records  imen\*oven  by  the  Double- Entr\'  System. 

AiKiilu-T  \cr\  remarkable  thing  is.  that  the  principles  in- 
•'.1  ''1  111  I  )Mul»lel{ntry  H<.K>k- keeping  have  not  undergone  any 
« \\.\\iV*  l'*«»iin>  *)f  ]H>oks  without  number  have  been  devised  to 
f.i*  ijji  ii.  ..ml  siil»  ili\  ulc  work,  but  the  underlying,  fundamental 
<i.i«-     i.iiiii.     .in<l  ihis  Inct  .ilone  is  sufficient  to  demonstrate  its 

^ii  .il    ..ii'i   .tluillll);   \  .(hu\ 
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Now  I  have  tried  to  set  be&we  yoa  the  basic  principles  of 
book-keeptng.  and  tboo^h  I  hare  been  obliged  to  introduce  some 
feattires  of  practice.  I  trost  I  have  made  myself  clear.  The  next 
point  I  wish  to  talk  abocrt  is  book-keepers.  There  is  no  occupa- 
tion which  admits  of  such  variatioa  in  capacity  as  book-keeping. 
Take  a  book-keeper  whose  experience  has  been  mercantile  and 
put  him  in  a  factory,  aod.  as  a  rule,  he  will  be  as  much  at  home 
as  if  he  had  been  transported  to  a  foreign  land.  Ordinarily,  how- 
ever, a  book-kcepe'  can  go  from  one  hou>e  to  another  in  the 
same  line  and  adapt  himself  to  the  changes  in  forms.  Many,  be- 
cause of  their  clerical  accnrac>-  in  making  entries,  in  pelting 
them  and  taking  off  trial  balance  sheets,  pose  as  expert  accocmt- 
ants,  but  very  few  have  any  real  capacity  for  arranging  and  open- 
ing accounts  adapted  to  the  wants  and  character  of  a  new  busi- 
ness or  venture.  This  is  propeiiy  the  work  of  an  accotmtant, 
and  involves  not  only  a  knowledge  of  accounts,  but  of  affairs, 
and  this  knowledge  of  afiairs  Is  the  feature  distinguishing  the  ac- 
countant from  the  book-keeper.  The  accountant  is  s>*nthetic  as 
well  as  analytic. 

Your  edticatioo  is  siipfX)6ed  to  fit  you  for  the  practical  or  ma- 
terial side  of  bostness.  the  utilization  of  natural  and  mechanical 
forces  in  their  various  forms.  To  this  you  want  to  add  the  knowl- 
edge of  the  relation  of  your  operations  to  financial  results.  This 
knowledge  coupled  with  the  ability  to  compare  the  results  of 
your  c^KTations  with  the  results  of  others,  begets  an  ability  to 
analyze  and  dissect  affairs  in  general,  and  you  become  in  time 
**  men  of  affairs."  To  this  end  you  should  all  look,  you  should 
all  be  men  of  affairs.  I  know  of  nothing  that  will  add  more  to 
the  value  of  yxmi  professional  and  technical  acquirements  than  a 
knowledge  of  accounts  sufficient  to  enable  you  to  make  a  dear 
and  intelligiUe  sho\»"ing  of  the  operations  and  results  of  any  x-en- 
ture  or  work  in  which  you  may  be  engaged. 

In  my  experience  of  over  thirty  years.  I  have  ne\-er  found  a 
clerk  or  book-keeper  who  could  not  calculate  interest  in  the  man- 
ner usual  in  commercial  life,  but  I  have  never  found  one  who 
could  explain  the  rule  by  which  he  arrived  at  the  result.  Thou- 
sands of  men  are  engaged  in  keeping  books  <  and  in  other  pur- 
stiits  for  that  matter),  who  cannot  state  (for  they  do  not  know) 
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the  primary  rules  governing  their  work.  They  know  **  how" 
in  a  more  or  less  limited  way,  not  **  why."  If  I  had  the  power, 
I  would  place  on  the  walls  of  every  class-room  in  the  land  two 
precepts : 

First, — "  Learn  the  why  and  you  will  always  know  how  I  " 
Second, — "  Never  expect  something  for  nothing."  For  in 
life  as  in  book-keeping,  for  every  debit  there  must  be  a  credit, 
and  if  these  precepts  are  followed,  there  will  be  an  ability  to  do 
and  a  willingness  to  give  a  fair  equivalent  in  exchange  for  any- 
thing and  everything  desired. 

And  in  conclusion,  to  you  I  would  say, — g^ve  your  time,  en- 
ergy and  ability  to,  and  persevere  faithfully,  in  your  pursuits, 
and  while  you  may  difiFer  in  the  measure  of  your  success,  you  will 
all  have  success  in  a  measure,  notwithstanding  differences  in  op- 
portunities. 


THE  FACULTY  OF  STEVENS  INSTITUTE. 

As  many  of  our  readers  are  no  doubt  aware  important 
changes  have  occurred  since  our  last  issue,  in  the  Faculty  of  the 
Institute. 

The  death  of  Prof  De  Volson  Wood  on  the  27th  of  June  and 
of  Prof.  Alfred  M.  Mayer  on  the  1 3th  of  July  created  vacancies 
in  two  of  the  prominent  departments,  the  filling  of  which  has  been 
combined  by  the  Trustees  with  some  changes  in  the  curriculum 
which  they  believe  will  conduce  to  increased  efficiency  in  the  work 
of  the  Institute  as  a  School  of  Mechanical  Engineering  of  a 
strictly  technical  character. 

When  the  Institute  was  first  organized  during  1870.  it  was 
necessar\'*  to  proceed  in  a  somewhat  tentative  manner  in  laying 
out  the  course  which  was  to  be  pursued,  because  the  entire  matter 
was  a  new  one.  In  other  words  no  school  fitting  young  men  for 
the  profession  of  Mechanical  Engineering,  as  the  same  is  carried 
on  in  this  country,  had  ever  been  organized,  and  it  was  only  to 
be  determined  by  experience  exactly  what  course  of  instruction 
would  be  best  adapted  for  this  purpose. 

Accordingly,  in  providing  for  a  department  of  Physics  for 
example,  the  Trustees  considered  that  this  department  should 
have  a  very  broad  scope  and  appointed  as  its  head,  in  Prof. 
Mayer,  one  of  the  ablest  Physical  Investigators  of  this  or  any 
other  country,  a  man  whose  researches  have  contributed  largely 
to  the  progress  of  Physical  Science  in  every  direction  :  in  light, 
in  heat,  in  sound,  in  electricity  and  in  magnetism. 

As,  however,  the  Institute,  year  by  year,  settled  down  to  its 
practical  work  of  educating  Mechanical  Engineers,  it  appeared  that 
within  the  limits  of  time  available  to  its  students,  it  would  only 
be  possible,  in  addition  to  a  general  knowledge  of  the  laws  and 
facts  of  Physics,  to  give  them  special  instruction  of  a  practical 
nature  in  those  lines  of  Physics  bearing  directly  on  Engineering. 

Now  it  has  most  opportunely  come  about  that  one  of  the 
graduates  of  the  Institute,  Prof.  D.  S.  Jacobus,  who  has  been  for 
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man^-  vear^  a  rnemher  of  it.-*  Facnltv.  dereiotied  a  rernarfahfe 
capacit}-  both  aA  an  investigator  in  ihe  domain  ot  F.nj^figrrTTj^ 
Phr flics  and  as  an  in*trnctor  in  teaching-  others  how  to  apply  the 
method.-^  and  apparata-*  reqaired  in  thi^  stibject. 

In  the  new  orjcanization  ot  the  Facnltv  the  TrtLStees  have 
placed  the  portion  of  the  department  ot  Physics  inv^^Lving  the 
Phy -steal  Laboratory',  trader  the  char;^e  of  Prof.  Jacoba:i.  -sirrth  the 
title  of  Prof,  of  Engineering  Phy*ics  vs.  addition  to  z}ji  former 
title  of  Prof,  of  Experimental  Mechanics,  as  suggesting  the 
specialization  of  the  work  to  which  aHoson  has  been  already 
made. 

The  inAtruction  in  General  Physcs  has  been  mtmsted  to  Prof. 
W.  V^.  fjtyer,  who  has  been  connected  with  the  Institnte  from  its 
opening,  who  has  for  many  years  occtipied  the  Chair  of  Applied 
Electricity  and  who  during  the  long  illness  of  Prof.  Mayer  took 
charge  of  the  instruction  in  General  Physics  then  belonging  to  his 
Chair. 

Prof.  Geyer  will  retain  his  chai^  of  the  Department  of  Ap- 
plied Electricity  with  the  assistance  of  Prof.  Albert  F.  Ganz, 
who  receives  the  title  of  Assistant  Professor  of  Applied  Elec- 
tricity, and  Mr.  \V.  I.  Thomson.  Instructor  in  the  same  depart- 
ment. 

Turning  next  to  the  Chair  of  Mechanical  Engineering  vacated 
by  the  death  of  Prof.  Wood  :  this  has  been  filled  by  the  appoint- 
ment of  Prof.  James  E.  Denton,  who  both  by  reason  of  his  remark- 
able combination  of  mathematical  capacity  with  practical  famil- 
iarity with  machine  construction  and  his  special  experience  as 
Professor  of  Experimental  Mechanics  and  Shop  Work  for  so 
many  years  in  the  Institute,  is  phenomenally  fitted  to  take  the 
leading  pt'^sition  in  this  fundamental  department. 

In  assuming  the  duties  of  this  Chair,  Prof.  Denton  will  by  no 
means  give  up  the  oversight  and  direction  of  the  Work  Shops 
and  of  the  instruction  in  Experimental  Mechanics,  in  which  he 
will  Ix:  aided  by  Prof.  Jacobus  and  Professor  R.  M.  Anderson, 
who  has  fjeen  transferred  from  his  former  Chair  of  Asst.  Prof,  of 
Ap]>lied  Mathematics  to  that  of  Assistant  Prof,  of  Experimental 
Mechanics  and  Engineering  Physics. 

In  order  to  relieve  Prof.  Anderson  of  that  part  of  his  former 
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duties  which  related  more  directly  to  Mathematics,  Mr.  Frederick 
L.  Pryor  of  the  class  of  '97  has  been  made  Instructor  in  Mathe- 
matics. H.  M. 

The  list  of  the  Faculty  will  then  be  as  follows  : 

Henry  Morton,  Ph.  D.,  President. 

J.  Burkitt  Webb,  C.  E. ,  Professor  of  Mathematics  and  Me- 
chanics, 

Charles  W.  MacCord,  A.  M.,Sc.  D.,  Professor  of  Mechani- 
cal Drawing. 

Albert  R.  Leeds,  Ph.  D.,  Professor  of  Chemistr>'. 

Charles  F.  Kroeh,  A.  M.,  Professor  of  Languages 

Rev.  Edward  Wall,  A.  M.,  Professor  of  Belles-Lettres. 

Coleman  Sellers,  E.  D.,  Professor  of  Engineering  Practice. 

James  E.  Denton,  M.  E.,  Professor  of  Mechanical  Engineer- 
ing. 

William  E.  Geyer,  Ph.  D. ,  Professor  of  General  Physics  and 
Applied  Electricity. 

Thomas  B.  Stillman,  Ph.  D.,  Professor  of  Analytical  Chem- 
istry. 

David  S.  Jacobus,  M.  E.,  Professor  of  Experimental  Mechan- 
ics and  Engineering  Physics. 

Adam  Riesenberger,  M.  E. ,  Ass*t.  Prof,  of  Mechanical 
Drawing. 

William  H.  Bristol,  M.  E.,  Ass't.  Prof,  of  Mathematics. 

Robert  M.  Anderson,  M.  E.,  Ass't.  Prof,  of  Experimental 
Mechanics  and  Engineering  Physics. 

Samuel  D.  Graydon,  Ass't.  Prof,  of  Mechanical  Drawing. 

Albert  F.  Ganz,  M.  E. ,  Ass't.  Prof,  in  Applied  Electricity. 

Franklin  DeR.  Furman,  M.  E.,  Instructor  in  Mechanical 
Drawing. 

Albert  R.  Lawton,  A.  M.,  Instructor  in  Languages. 

Morgan  E.  Craft,  M.  E.,  Instructor  in  Chemistry. 

William  I.  Thomson,  M.  E. ,  Instructor  in  Applied  Elec- 
tricity. 

Frederick  L.  Pryor,  M.  E.,  Instructor  in  Mathematics. 

Matthew  Lackland,  Instructing  Mechanic  in  Work  Shop. 


RESOLUTIONS  ADOPTED  BY  THE  FACULTY 

OX  THE  DEATH  OF  PROFESSOR  WOOD. 

At  a  meeting  of  the  Faculty  of  the  Stevens  Institute  of  Tech- 
nology, September  21st,  1897,  the  following  resolutions  were  un- 
animously adopted : 

Resolved,  That  in  the  death  of  our  esteemed  co-worker,  Pro- 
fessor De  Volson  Wood,  the  Faculty  of  the  Stevens  Institute  of 
Technology  has  sustained  the  loss  of  one  of  its  most  valued  mem- 
bers, a  man  of  untiring  energy  in  his  devotion  to  the  welfare  of 
this  Institution,  of  a  noble  and  Christian  character,  which  made 
every  one  respect  and  honor  him,  and  of  a  kindly  spirit  and 
earnest  purpose,  which  won  the  love  of  all  th  se  working  under 
his  instruction ; 

Resolved,  That  as  we  survey  his  career  we  can  but  feel  that 
his  was  a  successful  mission,  and  that  there  still  lives  the  influence 
of  his  teachings,  which  can  but  grow  apace,  and  in  cherishing 
his  memory  we  can  l^st  prove  the  love  and  veneration  which  we 
feel  by  l>orrowing  inspiration  from  the  example  of  a  life  well 
spent : 

Resolved,  That  we  extend  to  his  family  our  sincerest  sympathy 
in  their  great  bereavement,  and  that  we  forward  them  a  copy  of 
these  resolutions. 
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RESOLUTIONS  ADOPTED  BY  THE  FACULTY 

ON  THR  DEATH  OF  PROFESSOR  MAYER. 

At  a  meeting  of  the  Faculty  of  the  Stevens  Institute  of  Tech- 
nology, September  21st,  1897,  the  following  resolutions  were  un- 
animously adopted  : 

Whereas,  God,  in  his  infinite  wisdom,  has  seen  fit  to  remove 
from  our  midst  our  beloved  colleague,  Alfred  Marshall  Mayer. 

Resolved,  That  in  his  death  we,  the  Faculty,  lose  in  him  a 
faithful  friend  and  a  genial  companion  ; 

Resolved,  That  the  Institute  loses  in  him  one  of  its  ablest  in- 
structors, a  wise  counselor,  and  a  true  gentleman,  whose  winning 
and  urbane  manners  endeared  him  to  all  who  had  the  good  for- 
tune to  know  him  ; 

Resolved,  That  the  scientific  world  loses  in  him  an  ingenious 
experimenter,  and  an  original  and  indefatigable  investigator  in 
the  domain  of  physical  science,  the  fruits  of  whose  researches  con- 
stitute a  permanent  addition  to  human  knowledge  ; 

Resolved,  That  this  inadequate  testimonial  of  our  appreciation 
and  sympathy  be  spread  upon  the  minutes,  and  transmitted  to 
his  bereaved  family. 
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OOITUARY. 

I  nMi3  Miiwttmti  U'lilkrr  «»f  iIk  « la«»«i  of  'i^i   dicil  suddenly  of 

Ml    WrtlWM  vv'4=»  hcitiutt  Nrw  York  City.  Fchruar\'  25,  I^^y 
Uki  tM  !»;)  «h»  ftutiih    mnvrcl   tit   MorriHtown,  X.  J.,  which  va*- 
Ni^  tt«\MU'  till  t N«n 

\%s  IUq  0<uh    lifr   hi*  r«hu'4ttoti   w:ih  ohtaincd  at  the  MarrH> 

\^^«.U'«u^  ,  M.uri-^ttiwti.   {»ltnnM  rtitiri'lv.  though  one  season  wffi- 

^%*M  a\   »h*  ^*'h»H^l  M  Tivtili  ou  thr  Hu(l5ou.     He  then  eniercL 

\^s  \\w  liquet  vcrtr  hr  rtUrrcn!  the  employ  of  the  Battinurrt 
r:*\sii»u  Ki'f^ninti  Co  .  \\\  IkUtmorr.  with  whom  he  remained  twc 
\s*4,,x  \W  wrt^  then  m;«<!c  ;i«*HiM;int  supcrintenoent  o:  tht  Ok. 
^\sTrom,\n  v'opiKt  Co  .  of  GIoJh?.  An/,ou;i.  which  positinn  ht  hek. 
Vf"."  ^V  ^M^^^wt^  \v:ih  m>1«1  to  ;i  l)(\ston  svmhcAte  in  1H95. 

l^t'  x>^nK  1\A^1  iiKf^in.  ami  was  ctijjaircti  M  the  'Monntau 
\\^i>;>'T  vV  .  ).U\  .  oi  Kuvrl.uiii.  !n  whom  he  was  sen:  tc  thttr- 
M^Ms-x  r.  S>*,;"rt.;  Co..  C.ilifoniM.  on  <^xv:,i".  w.-irk  "Ht  reninie. 
:«     K  V'«i:lx  "tx^-t  ot   iSo^    aiv;  was  ::uuic  r.v»r*j;Ci*'  «>:    the.::  snu*'- 
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OBITUARY. 

FREDERICK   HARLOW   WOOD. 

On  Thursday,  September  2d,  1897,  ^^  ^^s  home  in  Upper 
Montclair,  N.  J.,  PYederick  Harlow  Wood  died  after  a  long  siege 
of  sickness.  The  funeral  services  were  held  on  the  following 
Saturday,  after  which  the  remains  were  taken  to  Concord,  Mass., 
for  interment. 

Mr.  Wood  was  in  his  26th  year.  He  was  bom  in  Concord, 
his  final  resting  place,  but  spent  most  of  his  short  life  in  Mont- 
clair. He  attended  Stevens  School,  entering  the  Institute  on  the 
scholarship  awarded  him  at  the  school.  His  standing  in  college 
w^as  uniformly  high  ;  his  fine,  manly  character  had  won  for  him 
the  esteem  of  all  his  fellow  students  when  in  1893  the  class  dis- 
persed to  join  the  ranks  of  engineers. 

When  mentally  well  equipped  for  his  chosen  profession  it 
must  have  been  a  severe  trial  for  him  to  discover  that  his  physi- 
cal powers  failed  him,  due  perhaps  to  the  arduous  application  to 
study  while  at  school ;  and  that  he  was  unable  to  take  up  the 
real  work  which  held  such  a  promising  future. 

He  went  to  California,  hoping  to  be  benefitted  by  the  climate, 
but  only  temporary  relief  was  afforded  to  his  lung  trouble  and 
he  returned  to  Montclair  to  spend  the  last  years  of  his  life.  Here 
an  attractive  house  stands  as  one  of  the  creations  of  his  mind,  a 
work  which  kept  him  employed  when  books  seemed  too  heavy 
and  unreal. 

All  through  his  illness  he  endured  without  a  murmur, 
always  gentle  and  working  to  some  useful  end  until  the  last  day 
when  he  understood  the  call  from  the  great  Father  and  closed 
his  eyes,  brave  to  the  last. 

W.  K.,  '97. 
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^i-^  Lc>ilKr'  ttu'  ill-  tiav^Iiun  ctnuinniiuL  l^o:  ^^  1.  (xiidr- 
iwix.    O"   jtri*<r:   *Ju;      r     .     it-!:   N*^'   Vcrj:   jtna*    .v    u-  -mag-  i. 

itiun^ei   ttui    rr^i3i;   iia*c>    mil   wrpiiicir    Hnrih  -ivjaa;  boti.  -wrpt 
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>i-  '^otLKr-  WHr  i.K.Tn  Jkia*  j:^  i*-^  ja*.  hrrefr  IIir>  3^  3- 
Hi^  KidiTr  "truu'jaLictt.  wii-  Ttrt*tn>*t?c  a*  ^'riLrii'.  feciiiXji  Kc  ^  of  iiiai 
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ii>iii»v  ::■;  .:/.i  u:::  .i::l  v"::raai-  ii  Ar.  1  ntiifr  f  aniin^  if  taken 
ivi»ii    .    .'OtiT    rf.-cr-ft     non    iTtutrr-^ir   3.   r.    ^imnvnjrC.  of  Co- 
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lumbia  University  :  '  *  He  pursued  mechanics  as  his  major  sub- 
ject and  chose  mathematics  and  education  as  minor  subjects.  At 
the  end  of  the  academic  year  1895-6  he  took  the  degree  of  Mas- 
ter of  Arts.  At  the  same  time  he  was  appointed  to  a  University 
Fellowship,  one  of  the  highest  honors  conferred  upon  graduate 
students  by  Columbia.  Continuing  his  studies  during  the  year 
1896-7  he  completed  nearly  all  the  lecture  work  essential  for  the 
degree  of  Doctor  of  Philosophy.  By  reason  of  his  exceptional 
merits  as  a  student  he  was  reappointed  Fellow  in  Mechanics  for 
the  year  1897-8.  It  was  his  expectation  and  our  desire  that  he 
would  have  this  entire  year  to  devote  to  the  completion  of  his 
doctorate  dissertation  on  fluid  motion  and  pressure. 

*  *  Since  he  was  a  fellow  in  my  department  and  pursued  work 
under  my  immediate  direction,  I  feel  qualified  to  judge  some- 
what critically  of  his  merits  as  a  student  and  man.  During  two 
yeais  of  association  with  him  I  came  to  hold  him  in  the  highest 
esteem.  He  had  a  singularly  clear  and  penetrating  mind  and  I 
confidently  anticipated  a  brilliant  career  for  him.  He  did  not 
hesitate  to  attack  the  most  difiicult  questions  and  he  rarely 
failed  to  throw  light  on  them.  His  industry  was  indefatigable, 
and  he  came  to  read  the  most  profound  works  in  his  special  sub- 
ject of  study — hydromechanics — with  astonishing  ease  and  thor- 
oughness. At  the  same  time,  he  was  one  of  the  most  modest 
and  unassuming  of  men,  winning  the  cordial  esteem  of  his  asso- 
ciates by  his  kindly  and  dignified  manners. 

*  *  Mr.  Cottier  left  two  important  papers  in  my  hands  for 
publication.  One  of  these,  *  On  the  Application  of  the  Equations 
of  Hydromechanics  to  the  Terrestrial  Atmosphere,*  is  now  about 
ready  to  appear  in  the  Weather  Review^,  published  by  the  United 
States  Weather  Bureau.  The  other,  on  the  applications  of  cur- 
vilinear coordinates  to  the  equations  of  hydromechanics  will 
appear  later  in  the  Mathematical  Review,  published  at  Clark 
University. ' ' 
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commissioned  staff.  He  made  an  extended  sun-ey  of  Long 
Island,  which  established  a  complete  signal  system  and  called 
forth  special  commendation  from  the  Navy  Department  as  being 
the  only  record  of  its  kind  in  the  possession  of  the  department, 
and  as  a  model  for  others. 

WTiile  at  the  Institute  he  was  a  prominent  meml)er  of  the 
various  college  and  class  societies.  Personally,  he  was  of  a 
peculiarly  bright  and  lovable  disposition.  He  had  many  warm 
friendships,  and  would  do  anything  to  aid  a  friend,  while  of  them 
he  exacted  nothing.  His  cheerful  manner  attracted  those  who 
met  him,  and  his  fixity  of  purpose,  combined  with  the  nobility 
of  his  principles,  commanded  the  admiring  respect  of  all. 

C.  W.  MacC,  Jr.,  '94. 


snwTN  EirrTCHmsoN'. 

Rrlwin  FfiitchiTWon  of  the  zlas»  of  '  >•  died  it  his  Iiome  in 
^f^k\yr\.  .v.  v..  July  nh.  .M-;. 

While  in  ^he  •^molcv  of  the  Townsenci  Furnace  md  Vrarhine 
5ihnps  It  Albany  in  the  fall  of  189^  he  was  taken  vwith.  jn  iHne^ 
Ksrhich  .vas  jittrihuted  rx\  the  drink  ing^  water  of  that  place.  He  re> 
mrneri  z<\  his  home  hut  did  nf\t  «cnre  any  relief.  It  is  bdieved 
thdt  the  iilreration  which  followed  develotjed  into  a  cancer  of  tiie 
colon  rrom  which  he  nnallv  died  after  about  osn  months  of  ^nffer- 
\Vi%  and  intemte  pain,  all  of  which  he  bore  with  great  rortimde 
and  with  the  hopefulness  of  nltxmate  recnverv-. 

Xfr.  ffntchinfion  was  horn  July  6th.  t>^7r.  at  Harkenygck. 
N".  J.  Kis  «rly  edtication  was  received  at  Gli'jncester,  ICass. . 
jind  later  at  the  Potycechnic  rnstitnte,  Broofcryn,  and  at  the 
Stevin**  Preparatory  f*chool  from  which  he  entered  the  Sceivens 
rn?^itate  in  i^«>r  and  was  ^pradnated  with  the  class  of  ■«^5-  After 
^adnation  he  entered  the  employ  of  the  Western  Cnifaa  Trfe- 
^^rap-h  0>mpftny  where  he  distinj^shed  himself  by  drawing  plans 
f/yr  a  Ar^Azy^%  machine  for  one  of  the  stockholders  of  that  Com- 
p«*r.  7 

H<*  T^^^i^fixrefrdin^fly  well  de^eu'>ped  ind  po'snessed  a  Lir^^e  and 
^(/•nd ;  d  p/h  y  =^ i «'.  n<^,  a  tA  a  ^t ron ^  m : nd .  The  coti: btnatiiDc  of  these 
^jnaiir'.^^"^  ^nabWI  him  to  f>ecoTr.e  a  very  snccerssfnl  athlete. 
Va<'ht:n^,  in  whi<:h  he  wa.-^  expert  waa  his  favorite  pastime.  He 
piftyf^A  if/\th  *.hf.  ^/ranjfe  Foot- ball  team  in  the  fall  of  iSv5.  'w^ben 
th^f-y  -//''yn  the  SkUf/tisu.  Championship  from  the  Crescent  Club. 

M»'hil<?  in  the  In<ititnte  he  took  a  great  interest  in  all  the 
athl^tK  ^f^/rt^i  in  which  he  was  exceedingly  adept,  and  for  three 
year«i  played  in  prominent  positions  on  the  'Varsity  Foot-ball 
t^-ani.  At  the  «^ame  time  he  was  a  good  student  and  on  ac- 
connt  of  hi<^  all-around  manly  qualities  was  a  general  favorite 
Huum^  bis  classmates  and  those  who  knew  him. 
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We  would  like  to  obtain  a  number  of  the  early  copies  of  the  In'dica- 
TOR,  in  order  to  complete  files,  and  will  pay  75  cents  for  each  of  the  follow- 
ing copies : 

Vol.  I No.  4. 

Vol.  2 Nos.  2,  4.  7  and  9, 

Vol.  3 Nos.  I,  2,  5  and  S. 

Professor  MacCord  is  contributing  a  series  of  articles  to  the  educa- 
tional department  of  Marine  Engineering  on  '*  The  Art  of  Making  of  Me- 
chanical Sketches,  for  Marine  Engineers.'* 

Professor  Leeds  was  in  attendance  at  the  meeting  of  the  British  As- 
sociation for  the  Advancement  of  Science  held  at  Torx^nto,  CanaiU.  last  Au- 
gust. Over  one  thousand  members  were  present  including  three  hundreii 
from  the  American  Society  of  the  same  name,  of  which  Dr.  Leetis  is  a  Fel- 
low.    He  is  also  a  corresponding  member  of  the  British  .\ssiviation. 

The  Paper  by  Dr.  Stillman  on  the  Solubility  of  Aluminium  in  Nitric 

Acid  which  was  read  at  the  recent  meeting  of  the  American  Association  for  the 

Advancement  of  Science,  and  published  in  the  July  immber  of  the  Stkvkns 

Indicator,  has  also  appeared  in  tht:  Jon  ma/  0/  the  American  Chemuxii  S^h. 

^ety  and  in  the  Chemtsches  Central-Blatt ^  Leipzig,  Germany. 

Dr.  Coleman  Sellers'  discussion  of  a  paper  on  ''  The  Installation  of 
the  Niagara  Falls  Power  Company  "  ispresenteil  in  full  in  Vol.  XIV.  No.  2  of 
the  Proceedings  of  the  Engineers*  Club  of  I'itHadelpkia, 

Professor  Sellers  received  a  large  delegation  from  the  members  of  the 
British  Association  for  the  Advancement  of  Science,  which  held  its  conven- 
tion at  Toronto  in  August,  and  personally  conducteil  them  tlin.>ugh  the 
large  power  house  of  the  Niagara  Falls  Power  Company.  Professor  Sel- 
lers also  received  the  members  of  the  Association  of  the  Kdisi^n  Illumina- 
ting Companies  which  held  their  eighteenth  convention  at  Niagara  Palls, 
-September  I4th-i6th  and  accorded  them  everj-  opportunity  to  insjiect  the 
workings  at  the  power  house. 

Professor  Jacobus  was  present  at  the  meeting  of  the  American  .\sso- 
Knation  for  the  Advancement  of  Science  and  read  a  paper  on  **  Flue  Gas 
Analysis  in  Boiler  Tests, ' '  which  was  abstracted  in  The  Electrical  Engineer^ 
September  i6th.  The  Engineer  of  September  18  containeil  an  extensiN'e  ab- 
stract from  Prof.  Jacobus'  lectiu^  on  ''Artificial  Light;  Moilem  Methods 
Compared  ;  Electric-Incandescent,  Welsbach,  Acetylene,"  which  was  de- 
livered before  the  Franklin  Institute,  Philadelphia.  The  abstract  \^'as 
headed   "Explosive  Properties  of    Acetylene."      An  abstract  from  Prof. 
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5th. — An  Orsat-Muencke  apparatus  for  the  determination  of  carbon 
dioxide,  carbon  monoxide,  oxygen  and  nitrogen  in  fuel  gases.  This  in  con- 
nection with  an  Elliott  gas  analysis  apparatus  and  a  set  of  Hempel's  Gas 
Pipettes,  constitutes  a  well  equipped  laboratory  for  the  analysis  of  all  var- 
ieties of  combustible  gases  and  the  determination  of  their  thermal  values. 

A  MEETING  OF  THE  EXECUTIVE  COMMITTEE  of  the  Alumni  Associa- 
tion of  Stevens  Institute  was  held  at  the  office  of  Mr.  John  Lieb,  Jr.,  Octo- 
ber 7th,  1897.     The  following  members  were  present  : — 

John  W.  Lieb,  Jr.,  President ;  Robert  M.  Dixon,  Hosea  Webster,  Frank- 
lin De  R.  Furman,  Gordon  Campbell,  Wni.  H.  Bristol,  Ernest  H.  Foster, 
Wm.  R.  King,  Lewis  H.  Nash,  E.  A.  Uehling. 

Mr.  Furman  presented  the  question  of  the  election  to  membership  of 
five  members  of  the  last  graduating  class  whose  names  were  not  presented 
in  advance  of  the  annual  metting  as  provided  for  in  Article  IIL,  section  5 
(a)  of  the  constitution.  Section  5  (b)  however  provides  that  candidates  for 
membership  from  the  graduating  class  of  any  year  may  be  elected  by  ballot 
by  the  Executive  Committee  in  advance  of  the  annual  meeting  of  that  year. 

Mr.  Uehling  therefore  moved  that  the  following  gentlemen  be  elected 
members  of  the  Alumni  Association  and  the  action  of  the  Executive  Com- 
mittee be  referred  for  ratification  to  the  Alumni  Association  : 

W.  T.  Handforth,  Wm.  D.  Ennis,  Alex  B.  Macbeth,  Edgar  T.  Powers, 
Warren  W\  Chapin.     Motion  carried. 

Mr.  Dixon  moved  that  a  committee  be  appointed  to  draw  up  suitable 
resolutions  expressing  the  loss  felt  in  the  death  of  Prof.  Alfred  M.  Mayer 
and  Prof.  De  Volson  Wood,  and  that  a  letter  from  Mr.  Manning  on  the  sub- 
ject be  submitted  to  such  committee.  The  motion  was  carried  and  the  Presi- 
dent appointed  Me.ssrs.  Dixon,  Campbell,  Uehling  and  Parsons. 

Mr.  Furman  presented  the  question  of  relieving  the  Indicator  of  the 
payment  of  the  interest  on  a  sum  of  j6oo,  loaned  by  the  Alumni  Association 
to  the  Indicator  several  years  ago  on  the  ground  that  the  Treasurer  of  the 
Alumni  Association  holds  the  Indicator  funds  which  includes,  for  a  large 
part  of  the  time,  about  one-half  of  the  loan  and  he  also  holds  a  large  sum  in 
advance  subscriptions,  on  both  of  which  items  the  Association  receives  the 
interest.  This  interest,  although  properly  belonging  to  the  Indicator  has 
never  been  charged  against  the  association.  Mr.  Foster  moved  that  the 
Treasurer  be  directed  to  make  report  of  the  standing  of  the  Indicator  Fund 
including  a  copy  of  the  resolution  by  which  the  loan  was  first  authorizefl. 

The  motion  was  carried. 

Mr.  Foster  moved  an  adjournment  until  the  first  Thursday  in  November. 

Motion  carried. 

Gordon  C.\mpbeu.,  Recording  Secy. 

Prof.  W.  A.  Rodgers  of  Ai^pha  University  visited  the  Institute  re. 
cently  and  examined  the  apparatus  used  for  instruction  in  the  department 
of  Experimental  Mechanics  with  a  view  to  establishing  a  course  in  his  own 
institution. 
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Bennett,  Frank,  West  Orange,  X.  J. 

Berliner,  Richard  W.,  Atlantic  Highlands,  N.  J. 

Botchford.  Henrj-  J.,  Woodland,  Ulster  Co.,  N.  Y. 

Bradley,  Edgar  L.,  Jr.,  3  Duncan  Ave.,  Jersey  City,  N.  J. 

Carey,  Paul  C,  7  Humboldt  St.,  Newark,  N.  J. 

Chasteney,  C.  D.,  Rutherfortl,  N.  J. 

Chatard,  Wm.  M.,  516  Park  Ave.,  Baltimore,  Md. 

Close,  Howard  Brandon,  **  Audabon,"  Broadway  and  39th  St.,  N.  Y.  City. 

Coley,  Clarence  L.,  54  West  97th  St.,  New  York  City, 

Davey.  Leigh  H.,  241  Tonnele  Ave.,  Jersey  City,  N.  J. 

Daw,  W.  L.,  Towanda,  Pa. 

Deitz,  Carl  Fr.,  606  Hudson  St.,  Hoboken,  N.  J. 

Ellinger,  Edgar,  215  East  79th  St.,  New  York  City. 

Foppes,  Alfred,  56  Christopher  St.,  Montclair,  N.  J. 

Gibson,  Fredrick,  25  Kearney  St.,  Newark,  N.  J. 

Goode,  Curtis  Bates,  Nyack,  N.  Y. 

Hamilton,  E.  C,  60  West  76th  St.,  New  York  City. 

Haussling,  Joseph  H.,  3  Railroad  Place,  Newark,  N.  J. 

Holcombe,  Emley  M.,  Larabertville,  N.  J. 

Howland,  Horace  F.,  1406  Dean  St.,  Brooklyn,  N.  Y. 

Jenks,  Gedney,  W^eehawken,  N.  J. 

Lawson,  James  L.,  715  Park  Ave.,  Hoboken,  N.  J. 

Layat,  Felix,  Scotch  Plains,  N.  J. 

Lidgerwood,  James  G.,  Morristown,  N.  J. 

Lyon,  Frank  F.,  143  Hewes  St.,  Brooklyn,  N.  Y. 

Le  Page,  Clifford,  468  12th  .\ve..  Mt.  Yernon,  N.  Y. 

Lewis,  A.  S.,  298  Halsey  St.,  Brooklyn,  N.  Y. 

Lewis,  N.  E.^  209  West  8th  St.,  Plainfield,  N.  J. 

Litchfield,  Wm.  B.,  13th  Ave.  and  55th  St.,  Brooklyn,  N.  Y. 

MacNaughton,  D.  S.,  46  Madison  Ave.,  Jersey  City,  N.  J. 

Merritt,  Chas.  F.,  99  Ocean  Ave.,  Jersey  City,  N.  J. 

O'Neill,  R.  J.,  15  South  loth  St.,  Newark,  N.  J. 

Palmer,  E.  E.,  29  Queens  Paik,  Toronto,  Canada. 

Palmer,  J.  C.,  29  Queens  Park,  Toronto,  Canada. 

Parker,  Thomas  K.,  106  West  8th  St.,  Bayonne,  N.  J. 

Reese,  F.  I.,  Hackettstown,  N.  J. 

Reitze,  Geo.,  Jr..  613a  Hancock  St.,  Brooklyn,  N.  Y. 

Rittenhouse,  L.  H.,  Flemington,  N.  J.' 

Rosenheim,  DeWitt  R.,  113  West  74th  St.,  New  York  City. 

Sander,  G.  H.,  24  Ogden  Ave.,  Jersey  City,  N.  J. 

Schroeder,  Edw.  J.,  Jr.,  223  Pavonia  Ave.,  Jersey  City,  N.  J. 

Scott,  A.  D.,  244  First  St.,  Jersey  City,  N.  J. 

Siegele,  A.,  Jr.,  135  Lenox  Road,  Flatbush,  Brooklyn,  N.  Y. 

Sinclair,  J.  J.,  Morristown,  N.  J. 

Stryker,  W.  A.,  35  Highland  Ave.,  Jersey  City,  N.  J. 
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I*rof.  R.  H.  Thurfiton,  Director  of  Sibley  College,  writes  to  Dr.  Still- 
man  :  "1  set-  at  a  glance  that  it  is  an  admiralile  compendium  of  valuable 
material  in  en^neerin^  chemistn-  and  as  it  is  in  a  field  almost  entirely  un- 
cultivated. I  am  sure  of  its  success." 

Geo.  Gibl>s.  M.  E.,  '82,  Chicajro,  Milwaukee  &  St.  Paul  R.  R.,  writes  : 
'*  I  must  congratulate  you  upon  the  very  practical  method  of  treatment  fol- 
lowed and  the  book  will  fill  a  lonj:(  felt  want  in  Industrial  Chemistry,  es- 
pecially as  applied  to  railway  needs." 

L.  S.  Randolph,  M.  E.,  'S3,  wTites  :  '1  have  ciirefully  examined  your 
book  on  *  En^neerin^  Chemistry  '  and  want  to  conj.jratulate  you  most 
beartih-  on  the  same.     Such  a  work  has  lonj^  been  needed." 

Many  other  letters  have  been  received  from  prominent  enj^neers  and 
chemists  speaking  in  hi^h  terms  of  the  work. 

A  LKTTER  FROM  A  coRRESPOXDENT  FN  LoxnoN,  KNr,L.^ND.  States  that 
there  are  fourteen  Stevens  ^aduates  in  that  cit}*  and  there  is  some  talk  of 
forming  a  Stevens  club.  The  Indicator  would  like  to  see  this  club  orjjan- 
ized  without  delay,  and  not  only  this  one  but  others  in  various  centres 
m-bere  a  numlier  of  Stevens  men  are  to  be  found.  Such  clubs  would  not  only 
be  of  benefit  tf>  the  local  members  through  the  exchanges  of  ideas  and  dis- 
cussions at  meetings,  but  would  engender  a  fellou*ship  and  activity  that 
"would  do  much  to  advance  the  interest  of  their  Alma  Mater  in  their  re- 
specti^'e  localities  and  at  the  same  time  make  the  Stevens  degree,  which  the}' 
bold  the  more  respected.  In  other  words,  such  clubs  would  help  to  '*boom" 
things  generally. 

Engineering  Sciciet^  .  The  First  R^jfular  Meeting  of  the  Engineer- 
ing Society  for  1897-98  was  held  on  Friday,  Oct.  15,  1897.  The  election  of 
officers  resulted  as  follows  : 

President,  Herbert  R.  Da\-ies  ;  Vice-President,  MacM.  X.  Moore  ;  Sec- 
retary. E.  B.  Smith  :  Treasurer,  Allan  C.  Myers  :  Executi\»e  Committee,  H. 
Brett,  I.  F.  Baker.  E.  C.  Grelle. 

MacM.  N.  Moore.  '98,  delivered  a  paper  on  the  Westinghousc  High 
Speed  Brake,  and  Mr.  T.  F.  Dreyfus,  '98,  explained  the  method  of  ICxtract- 
ing  Oil  from  Cotton  Seed. 

Each  of  the  cl.a5^es  has  met  and  selected  its  officers  for  the  ensuing 
year  as  follows  : 

Senior  Cuass;, 

President,  Fraley  Baker;  Vice-President,  \V.  G.  Lunger:  Secretary', 
E.  B,  Smith ;  Treasurer.  Theo.  F,  Dreyfus  ;  Executive  Committee.  lYaley 
Baker,  H.  R.  Da^is,  E.  C.  Grelle,  A.  C.  Myers,  M.  P.  Walker. 

JfNlOR  CUtSS. 

President,  R.  P.  Jennings  ;  Vice-President,  H.  R.  Sanson  :  Secretary', 
G.  W.  Martin  ;  Treasurer,  G.  H.  Beck  :  Executive  Committee.  JR.  Wcs- 
tcrfield,  J.  Lidgerwood,  P.  C.  Idell,  C.  Hoifman,  R.  laiquecr. 
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SOPHOMORK   Cl^SS. 

Pre<«ident,  L.  L.  Merriain  ;  Vice-President,  Wm.  Jennings  :  Secretaxy,  J. 
Per^ifton  ;  Treasurer.  E.  R.  Welles. 

Trkshmax  Class. 

President,  \V.  A.  Strj-ker ;  Vice-President,  E.  L.Bradley:  Secretarv. 
P.  Gibson  :  Treasurer.  Roy  S.  Vounglove  :  Hi.storian,  Alexander  Allaire  : 
Foot- Ball  Captain.  H.  J.  Botchford. 

Tkh  Sthvkns  SrHTiAr,  Socirtv  has  elected  the  followinsr  officers  : 
President.  R.  C.  Post  :  Vice-President,  R.  S.  Scott,  Jr.:  Secretary.  R.  (), 
Lnqueer  :  Treasurer.  R.  O.  Lurjueer.  The  first  dance  of  the  season  was  held 
Octol>er  2X:h,  the  committee  in  charjjre  beinjj.  .\.  I.  Smith,  R.  O.  Luqueer 
and  E.  S.  Barlow. 

Tkk  Pkotocraphtc  SrKiiRTY  has  elected  the  following  officers  for  the 
present  year:  President*  R.  P.  Jenninj^s.  '99  ;  Vice-President,  R.  J.  Decker. 
*99  ;  Secretary,  J.  R.  Pierce,  '00 ;  Treasurer.  C.  Wachter,  '99. 


INSTITUTE  PERSONALS. 

Gus  C.  Henning  has  been  requested  by  the  Vice-President  of  the  Inter- 
national Committee  which  is  endeavoring  to  secure  uniform  specifications 
and  methods  of  inspection  of  metals,  to  serve  on  a  sub-committee  of  Ameri- 
can Engineers  and  to  select  the  members  that  are  to  form  it. 

Mr  Hexning's  paper  before  the  last  meeting  of  the  American  Society 
of  Mechanical  Engineers,  on  the  subject  **  A  Pocket  Recorder  for  Tests  of 
Materials  "  was  largely  abstracted  in  an  illustrated  article  in  the  American 
Machinist  of  July  15th  ;  also,  his  discussion  on  gearing  has  been  published 
under  date  of  August  12  in  the  same  paper,  and  is  entitled  **  Casting  Gears 
in  Baked  Molds." 

The  following  statements  regarding  the  work  of  Alfred  R. 
Wolff  are  taking  from  Heatinfr  and  Ventilation  of  June  25th,  in  which  an 
article  entitled  **  Heating  and  Ventilating  Plants  in  a  few  Conspicuous  New 
York  Buildings ' '  appears  :  * '  What  is  probably  the  largest  and  most  costly 
heating  and  ventilating  plant  ever  installed  in  any  building  in  the  world  is 
that  for  the  Hotel  Astoria,  at  Thirtv-fourth  Street  and  Fifth  Avenue.  This 
magnificent  structure'  now  nearing  completion,  was  erected  for  Mr.  John 
Jacob  Astor.  The  plans  and  specifications  for  the  complete  power,  heatings 
and  ventilating  plants  were  prepared  by  Alfred  R.  Wolff,  consulting  mechan 
ical  engineer,  Fulton  Building,  New  York,  under  whose  direction  they  were 
installed.  The  possibility  of  publishing  a  basement  plan  that  would  show 
the  location  of  apparatus  and  other  features  of  this  installation  is  precluded 
by  the  immense  size  of  the  plant,  an  idea  of  which  may  be  gained  by  the 
statement  that  the  drawings  of  it,  which  were  exhibited  by  Mr.  Wolff  at  the 
recent  commemoration  of  the  twenty-fifth  anniversary  of  the  Stevens  Insti- 
tute, of  which  he  is  a  graduate,  had  an  aggregate  area  of  250  square  feet." 
Among  other  large  buildings  in  New  York  City,  equipped  with  heating  and 
ventilating  systems  designed  by  Mr.  W^olff,  are  the  new  palatial  private 
residence  of  Mr.  Cornelius  Vanderbilt,  5th  Ave.,  between  57th  and  58th 
Streets  ;  the  The  Teachers  College  Building  in  West  120th  Street ;  the  New 
York  Clearing  House  on  Cedar  Street ;  St.  Luke's  Hospital  on  Morningside 
Heights  ;  the  new  elegant  private  residence  of  John  Jacob  Astor  at  5th  Ave. 
and  65th  Street  and  the  Cani'^gie  Music  Hall,  7th  Ave.  and  57th  Street. 

'77. 
The  following  paragraph  is  taken  from  The  Iron  Age : 

"  The  Uehling  Casting  Machine.  For  some  time  negotiations  have 
been  under  way  through  the  Union  Trust  Company,  of  Pittsburgh,  Pa., 
between  the  Carnegie  Steel  Company,  Limited,  of  Pittsburgh,  and  Edward 
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A.  y  i'.jii.i.'.*.  «it  NvvN.iri-  ,  N  J.  aixl  Jaluc^  W  .  Millfi,  oi  Cariit:>;i«:  Buildioj^ 
l'ili.sLui>ili  i«>okui^'  lo  thi  puioliiii>4  Uy  \\\k  Caiiicj<K-  Company  o!  a  iiai! 
ijiiLH..-.',  iji  ihi  I  t-l>iiji>.'  iJii-thcHl  ol  *^i.«»liii>^  ami  cufiveyiii)^  uietalt.  Tht-  pur- 
liui.^i  vviir^  com-lu4c<l  liir»t  wiv'k.aud  lln  Ca!iK'jt*u-  hltr<;f]  CoinpaiiN  ari.  nov 
liaii  inMicj.-«»!  iliot  \.ilu4il)ii  j>iiLt  jiLs.  It  will  Lh-  reiij<nnWrt.'<l  that  a  lul! 
iltM  iijuiuji  ui  ilii  I  I'liliii).'  iiu-tlicKl  l</i  « cii»Un|^  and  ct>nvc-yiii|^  pi)^'  iron.  a>;  in 
ui>i  ai  Uii  l,iuv  luiiuut-  «>t  till  t.  arnt^^u  ^»lccl  Company.  Liinitt^l.  at  Pitl.'- 
liUi^li  ajipcaud  ui  till  I U'H  .ii^t  <>t  Aj>ril  iz,  1^97  Tht- rtrsulls  ohiainec! 
Uijiii  ilii  i.iiiici  a«  ilic-a*.  liiiiJiUi.s  li.iM  hvi-ii  >o  siilidlactory  and  tht- saviu;^ 
pci  Uiii  ot  ii»>ji  .•>*>  ^Uiii  iluji  .miiii)4v  Hit  lib*  vsi-n  conoludccl  somi- lime  since 
In  uiUiiiilu  tout  lJu(iiu>iii  ittid  till  www  I  in  nacv.s  at  l^dgar  Thomson  \%Hill 
tji  ..iiitil.iil^  Li^iiipjitd  ^)(>Inv  iiiip4>iiaiit  iinpiovi'nK'nt.s  hav<- lieen  made  since 
tJu  i.aiii».i.-  vviit  tn.>i  l»inh  itt  till  l.u«  V  tuiijati%s.  Tin-  wci>^ht  of  the  carrier 
ii.i.-^  tict  11  uuu.ifttd.  i'lii  lilt  vHorkiii^  p4»»Ls  liasf  lje»*ii  vet v  much  simplified 
and  ilik  i  o.>>i  lit  i  ou.hIhu  tioii  lias  Ini  ii  le.vsrncd  coiibiderubly.  The  casting 
nia^  liiiu.^  iliai  will  lii  .iddt.d  In  lilt  1  )iujui'.siu-  tiifnuce.s  will  represent  all  the 
ui4iiu\«.iiuui.s  (li«ii  ti<i\«.  (hi  n  iiuidt  ,  and  tlu-  roiisti  notion  of  the  machines 
will  ui  vuuiat.  liL  ladUidlv  ditti-u  111  lioin  tlio^e  in  usie  at  hucy  furnaces.  It 
I;.  uv»i  ilu  iiiUiiUoii  »»t  ilu  Cauii^it  L«>ini>aii\  lo  prevent  oilier  blast  furnace 
viuiui^  ti\>ni  iic^odauti^'  tm  tht  hm  «jt  ihr  I  t*hlin>;  casting  machine,  but  it 
i>  lua  uupiolmhlL  (lie  V  t»M(  nia\  hi  atlxtiutctl  v>\\in^  lo  the  impn>vemenls  that 
liaw  licw  11  luaitL  )  hv- ciiiniuaiuni  t>t  the  b<ind.  e.^ix'oiallN  in  basic  iron  for 
vi|>vu  iicaiili  juu|>o.>«t.\>«  u<«  otu  i>t  thi  pnnik|kal  atlvanla|i*eh  w liich  the  method 
ju»,>,.->v,.«»r.^ .s  Nv j;%attau>a>  au-  nt»w  ui  jnojj* !«■:»«»  with  a  number  of  furnace 
v>uav4r-  whs*  dv>>iiv    (%>  ad«l  li)l>  liUu  liliit-  It*  then  eijinpnient. " 

s 

V '>v  Us     \.NiA    » ^'iiu  d',us  xl    .xit    atiu  :.    v'li       Mav'hitu-    tv»r    M  •.►anting  Air 
H'.'.^v       iv  til*     /".     '  •. .,    ...■     V  .-.'   .'■■...;.'  ..'i:.  A'    A'    >\':tfn.i.  rV»r  AuiiiiK. 

\i  I  tvt.f  \\     V    .'..io  ><.■*:    >?.vJ.  »ti.,v'.  .'    I'.u     L*'..i  A'.:  \  i!?tv^rrri.it:«.»ri  that  was 

V 

'  "I  \  \\     •  •  •  -.    *x      t'.'>s  ■•  U-l  i''v  V- .i,'.',vv  ■'.'.'■  ^x'Ttw^'ti'-'r^  ..>r   tLiT  Asj**.HrLi- 

Um..,.     .;    *    '  ^v'-  •'■    ■•■  -'i.  •■,,  V.  •>»«••  t.'.i-  x -.     ',v'.'    Jit   N-Xjcjri    Fi!l^.  S:pc-.:;!i:">er 

J    »        ".','.■  i,  ^  .  I V    •,.,      M  •-    •••    ■»v\v»j."      l-.-w-vv  .•;•■».    *!•,-    re-J.'.*.    i    vurer     :n 

\i    *!.»:»    •.    V  M  V'  •.-;    ■'•   "^  ..•'V'".       1  •  '.    ■•iv^v.-  ■'.:•'    ".'^e  re».>».'rt '.-f    tiiir  :'..in- 

*'<-iM,   -^     »       \!  ».  '    'v.    tf.»-  ',      •  ■    V  •  •',,  v%-    •;      •«.  •.■■^■'jw  i!  y.«rc'-r'-»:  C.'ini:an"" 

yv    -^    u  ■•.«•■   n '         N 

"'\\      •:  I.  .  •■^*'^•        •  •..  \  V    .cv'-.      >    •- tv--'        "lit      -Je       f' I'lTzxt'.'      ■i/:*i{'' 
■1/ / /fi~ff./.      "I       n-       t;n'     -^c'^v'"*^  ■  '  ■«4U.'vfc   \\}A      !ii>    "ven    iO;».'nilJils»ijt:«j     )\-    "tie 
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Pintsch  Compressing  Company  of  New  York.     Robert  M.  Dixon  has  been 
the  engineer  and  manager  of  this  company  for  a  number  of  years. 

**The  adoption  of  the  Pintsch  light  by  the  Baltimore  &  Ohio  Railroad 
necessitated  the  erection  of  additional  Pintsch  gas  plants  for  the  purpose  of 
suppl^-ing  the  cars.  New  plants  have  been  constructetl  and  are  now  in 
operation  at  Baltimore.  Washington  and  Htlsburgh,  and  all  recent  iinprtive- 
ments  in  the  construction  and  design  of  the  special  machiner>'  reijuiretl  for 
the  production  of  the  gas  have  been  incorporateil.  There  are  also  plants  at 
Cincinnati,  St.  Louis,  Chicago.  Cleveland.  Intlianapolis  and  Columbus, 
Ohio,  so  that  the  entire  Baltimore  &  Ohio,  and  Baltimore  &  Ohio  South- 
western system  can  easily  obtain  a  supply  of  l^ntsch  gas  for  their  cars, 
which  are  now  equipped  witli  the  new  light.  The  iMntsch  light  is  now  useil 
by  railroads  the  world  over,  and  at  present  there  are  over  85,000  cars 
equipped  with  the  system  in  this  country'  and  abroad.  In  order  to  fully 
supply  the  large  number  of  cars  with  gas,  over  45  Pintsch  plants  are  now  in 
operation  in  N*arious  parts  of  the  countr\%  extending  from  the  Atlantic  to  the 
Pacific  oceans,  and  from  the  lakes  to  the  gulf,  and  new  plants  are  l)eing  con- 
structed as  occasion  requires." 

'82. 

•*  George  Gibbs,  who  for  a  number  of  years  has  held  the  position  of 
Mechanical  Engineer  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  has 
been  appointed  to  succeed  the  late  Mr.  David  L.  Barnes  as  Consulting  Engi- 
neer to  the  Westinghouse  Electric  Company  and  the  Baldwin  Locomotive 
Works.  Mr.  Gibbs  has  been  identifieil  with  and  has  originatetl  many  im- 
provements in  mechanical  and  electrical  engineering  applied  to  railroads, 
and  is  unquestionably  better  fitted  for  the  important  work  to  which  he  has 
been  called  than  any  other  engineer.  Mr.  Barnes'  succes.sor  could  not  have 
been  more  appropriately  selected." — A mt^ri can  Engineer,  Car  IhiiUUrr  and 
Railroad  Journal^  August. 

Charles  W.  Scribner  has  resigned  his  position  as  Instructor  in  Me- 
chanical Engineering  in  the  University  of  Pennsylvania  and  accepted  a  I*ro- 
fessorship  in  the  same  subject  in  the  North  Carolina  College  of  Agriculture 
and  Mechanic  Arts  at  Raleigh,  N.  C. 

HoSEA  Webster  has  severed  his  connection  with  Henry  R.  Worthing- 
ton  and  is  now  manager  of  the  New  York  sales  department  of  the  Babcock 
&  Wilcox  Co.,  29  Cortlandt  street,  New  York  City. 

'83. 
E.  D.  Estrada  contributed  a  letter  to  the  Affiericatt  Maihitiist  of  July 

22d,  discussing  a  method  of  computing  the  strength  per  square  inch  of  cast 

iron. 

James  E.  Sague  was  in  attendance  at  the  thirtieth  annual  convention 
of  the  American  Railway  Master  Mechanics'  Association  held  at  0\k\  Point 
Comfort  during  the  summer,  and  spoke  from  the  standpoint  of  locomotive 
builders  on  the  report  of  the  committee  on  exhaust  nozzles.     Mr.  S.vc;i'k  is 
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AtFRRD  Ct.  Mayer,  Sc.  D..  has  iiccepteii  an  invitation  from  Prof.  A. 
Agassi/,  to  -ipcn*!  the  winter iimonjii;'  the  Fiji  lalaniia.  explorinij  the  conil  reefs. 

Trk  RcoN<>\crc-vi:,  <Vus  AppAR.vTrs  Ci>x.STRrcTiON^  Co.  iLmiTEDi.  of 
which  J.  T.  Wrstcott  is  miinavjer  and  treasurer,  has  removeti  its  Eointlon 
office  to  iCf  Abinj^fion  Street,  Westmin.ster.  S.  W.  Emrinet^rimr  of  London. 
England,  under  date  oi  July  23d  gives  a  very  extensive  tie^icriptive  and 
illustrated  account  of  the  Carburetteti  Water-<^kus  Plant  at  Saltley  G*is  Works, 
Birmingham.  :is  erecteti  by  The  Economical  <>.is  Apparatus  Construction  Co. 
( L'til.  anti  also  describes  the  pro<!es.s  of  manufacture  of  die  gas  which  was 
contributed  by  Mr.  WRSTCtiTT.  This  company  commencetl  operations  foin- 
years  ago  in  Canada  and  during  tliat  time  have  installeti  eight  plants  in 
that  countr}',  two  in  the  r'niteil  States  and  six  in  England.  -V  pamphlet 
written  bv  .Mr.  WE,STcr)TT  on  Carburetted  Water  Gas  has  been  translatetl 
into  rmtch  by  Mr.  J.  W .  Moliju. 

R.  Ff.  Wkitokik  has  acceptetia  position  with  the  National  Carbon  Co. 
of  Cleveland.  <)..  as  expert  engineer  and  superintemient's  assistant. 

The  rx>w  Composing  M.\chixe  Co.,  of  which  Ar.Rx^jypER  Di:>w  is 
engineer  an<i  manager,  has  removeti  to  150  Nassau  Street,  New  York  City. 

r,Er»Rr,E  C.  HoLBERTox  AXD  GEORGE  F.  ScMicERS  wcTC  present  at  the 
fifth  annual  meeting  of  the  Pacific  Coast  Gas  Association,  held  during  the 
snmmer  at  San  Francisco.  Cal. .  and  took  active  part  in  the  discns^on  of 
several  papers  that  were  presented.  The  following  Ls  from  the  AmerUan 
Gas  Li^  fit  Journal  oi  XM^gyist  30:  'Mr.  George  C.  Holberton,  who  has 
acted  as  Superintendent  of  the  Centralia  :  Wash.  Water  Supply  Company 
for  a  "^hort  while,  resignerl  that  position  to  accept  the  Superinteniiency  of 
the  Bangkok  Siam  rVas  and  Fllectric  Livrht  Company.  The  lighting  con- 
cession in  Bangkok  is  owned  by  an  .\mrrri<:an  nameil  Bennett." 

Mr.  Summers  has  been  appointed  Superintendent  ot  the  gas  liepartment 
of  the  FfarkensAck     .V.  J.     (Vas  and  Electric  Company. 

"93- 
Char/j-.s  T.  BAvr,F>»s  is  draughtsman  m  the  motive  power  department 
of  Comj:>ania  I^imitada  del  Ferrocarril,  Central  Mexicano.      He  is  locatetl  in 
Mexico  Cit}  . 

RrcHAkfj  K.  CFfA.vfir.KR  and  Miss  hfcns.  \.  Luce,  of  Bozeman.  Montana, 
were  marrierl  at  that  7>lace  .\ugust  24th.  Mr.  Chandler,  who  has  been 
taking  .1  -.jr.cial  courser  of  stu«ly  at  Cornell  I'niversity.  is  the  author,  in  con- 
junction with  Frederick  Bedell  and  R.  H.  Sherwood.  Jr.,  of  an  article  on 
"The  Predfrterniination  of  the  Regulation  of  a  Transformer  with  Non- 
Influ<  tive  \/rAf\,"  which  appeared  in  Electricity  .\ugust  nth.  in  the  Ameri- 
can Elt'itriciati  tor  Septem^ier.  and  in  the  Electrical  Engineer  oi  September 
9th.  Mr.  CHANT^r.KR  is  now  Instructor  in  Mechanical  Drawing  in  the  Uni- 
versit\-  of  .Vebra:Nka,  at  Lincoln.  Neb. 
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Lamar  Lyndon,  for  several  years  a  member  of  this  class,  has  estab- 
lished himself  at  Yokohama,  Japan,  as  an  electrical  engineer.  The  Eledfical 
Engineer  of  August  26  contains  a  two-page  illustrated  article  from  him  on 
"An  Interesting  Isolated  Plant  at  Yokohama,  Japan." 

Charles  T.  Rittp:nhouse,  editor  of  the  Electrical  World,  was  in 
attendance  at  the  fourteenth  general  meeting  of  the  American  Institute  of 
Electrical  Engineers,  held  at  Greenacre,  Maine,  July  26-28. 

'94. 
Frank  H.  Coyne  has  disposed  of  his  mining  interests  in  California  and 
will  spend  the  winter  in  Washington,  D.  C. 

John  B.  Klumpp,  while  temporarily  located  at  Kansas  City,  Mo.,  in  the 
interests  of  the  United  Gas  and  Improvement  Co. ,  was  taken  seriously  ill 
with  typhoid  fever  July  15th,  and  was  confined  to  his  room  for  more  than 
tw^o  months. 

'95. 

T.  E.  BuTTERFiELD  is  with  the  Spartan  Plaster  Co.,  of  Perth  Amboy,  N.  J. 

Nestor  Ramirez  has  secured  a  position  in  a  mechanical  establishment 
in  La  Guaira,  Venezuela. 

'96. 

Harding  Benedict  is  Superintendent  for  the  Hudson  River  Stone  Sup- 
ply Co. ,  at  Stoneco,  N.  Y. 

W.  J.  A.  Boucher  is  in  the  testing  department  of  the  Sprague  Electric 
Elevator  Co.,  at  Watsessing,  N.  J. 

John  P.  Evertsz,  Henri  Guttin  and  Rudolph  Bruckner  have 
formed  a  company  and  are  about  to  erect  a  plant  for  the  manufacture  of  arti- 
ficial ice  at  Curacao,  in  the  West  Indies.  At  present  all  the  ice  used  there  is 
natural  and  is  imported  from  the  State  of  Maine. 

J.  B.  Faulks,  Jr.,  is  in  the  engineering  department  of  the  Standard  Air 
Brake  Co. ,  100  Broadway,  New  York  City. 

W\  E.  Mallalieu  is  in  the  employ  of  H.  R.  Worthington  at  the  Brook- 
lyn works. 

WiLUAM  C.  Morris  and  Miss  Edna  Bennett,  of  Jersey  City,  N.  J.,  were 
married  September  29th  at  the  summer  residence  of  the  bride's  mother,  at 
Belmar,  N.  J. 

WiLi^iAM  T.  Rasmus  is  in  the  street  railway  and  lighting  department  of 
the  Elmira  ( N.  Y. )  Municipal  Improvement  Company. 

J.  SCHIMMEL,  Jr.,  is  in  the  general  office  of  the  Baltimore,  Chesapeake  & 
Atlantic  Railway  Co.,  201  E.  Baltimore  Street,  Baltimore,  Md. 

Edward  M.  Toby  is  now  in  the  employ  of  the  National  Contracting  Co., 
of  New  York  This  company  has  the  contract  for  the  construction  of  a 
drainage  sj'stem  for  the  city  of  New  Orleans,  and  expects  to  be  busy  there  for 
several  years.     Mr.  Toby's  address  is,  Hennen  Building,  New  Orleans,  La. 
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Tennis. — A  locrmiDcsi  bj»  IxeiKr  in  prv^rics*  :i:t>  fjuli^  Aaiki  5:  »■  is:  a  rAi;*: 
way  tovan!  beiag  coim|:C<c«<d  ^^rfore-  ibe  oc^  wievitJKr  sifto  ta.  S^x***  w^  '5w 
class  champsoc  o^  ^  :  H.  R.  Suksos  v>!  '^m  :  IXirrte  oe  i^v  Jts^i  H\>>>tii^3NS 
of  1901. 

The  Cane  Spree  took  plsce  At  the  Cricket  Orv>caxl*  vva  1  Vc.  >«ih  a5s5 
resolted  in  a  win  for  the  Sophoinov«k  the  sicioire  Sttnj^:  j:-<\  Mv^rs  "v^^ik  "l^le 
-cane  from  Hanssling.  Ferg^ason  did  the  trick  wi:h  Beanect.  ^avl  BV!:v\  wvmk 
from  Lewis.  In  the  rashes,  the  Freshmen  were  bejiten  •v~5  Aa^i  -15^^  ^t 
an  the  t^g  of  war.  palled  the  Sophs  all  over  the  dekt. 
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Slidr- Valves.    By  C.  W.  Mac  Cord.  Jr..  M.  E.     New  York  :  John  Wiley  &  Sons.    London  : 

Chapmiari  i<c  Hall,  Limited.     1897.    Svo.  161  pp. 

This  txx)k  is  presented  to  the  public  with  a  view  to  meeting  the  wants  of 
practical  men.  It  contains  the  principles  and  methods  of  design  and  gives 
also  an  explanation  of  the  principles  of  shaft-governors.  It  is  profusely 
illustrated  and  the  explanations  are  clear  and  concise.  A  large  number  of 
practical  problems  are  given  and  fully  worked  out,  affording  parallel  ex- 
amples of  many  cases  that  might  arise  in  practice.  During  1895  and  1896 
the  author  published  a  series  of  articles  on  **  Valve-Gears  "  in  l^^wer.  This 
new  work  contains  the  subject  matter  of  these  articles  entirely  revised  and 
rearranged,  and  with  a  complete  new  set  of  cuts. 

SswER  Flushing  Diagrams.  By  S.  H.  Adams,  Civil  Engineer  tSeweraj^e)  of  York  and 
Old  Queen  Street,  Westminster,  London,  S.  W.  London  :  E.  &  F.  N.  Spon.  New 
York  :  Spon  &  Chamberlain.    1897.    Price,  $5.00. 

These  diagrams  are  on  heavy  cardboard  and  show  how  far  the  discharge 
from  a  flush  tank  will  give  a  self-cleansing  velocity.  They  are  based  on  the 
results  obtained  by  actual  tests  made  principally  upon  pipe  sewers. 

Thk  Entr(>py-Tbmpsrati:re  Analysis  of  Stbam  Engine  Efficiencibs.  With  a  blank 
diagram  arranged  for  easy  application  to  any  concrete  case.  By  Sidney  A.  Reeve, 
M.  E  ,  Adjunct  Professor  of  Steam  Engineering  at  the  Worcester  Polytechnic  Institute. 
New  York  :  Progressive  Age  Publishing  Co.;  20  pages.  Price,  with  diagram,  75  cents  ; 
diagram  separate,  25  cents. 

The  text  of  this  small  book  gives  an  elementary  explanation  of  entropy  : 
what  it  is  and  how  to  make  use  of  it.  The  author  shows  an  analogy  between 
the  con<litions  necessary  to  secure  power  from  a  given  water  supply  and 
from  steam  and  then  defines  entropy  as  "  that  property  of  a  body  which  re- 
mains unchanged  so  long  as  no  addition  or  subtraction  of  heat  is  made  from 
without."  Blank  diagrams  18x30  inches  have  been  prepared,  by  means  of 
which  the  efficiency  of  heat  engines  may  be  readily  analyzed  with  the  aid  of 
the  explanations  in  the  text  which,  in  nomenclature  and  notation,  are  in 
accordance  with  Prof.   Kwing's  **  Steam   Engine  and  other  Heat-Engines." 

Elf.mf.nis  oj-  Dim'Hrkntial  and  Inte(/Ral  Calculus.  By  William  S.  Hall,  E  M.,  C.E  , 
M.S.     Nfw  York  :  D.  Van  Nostrand  Co.     1897.     Price  $2.25  net. 

As  stated  by  the  author  in  preface,  the  object  has  been  to  present  the 
Calculus  and  soniu  of  its  important  applications  simply  and  concisely,  and 
yet  to  give  as  much  as  it  is  necessary  to  know  to  enter  upon  the  study  of 
those  subjects  which  presume  a  knowledge  of  the  Calculus. 

The   f(irmulie  for  differentiation  have  been  established  by  the  method 
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of  limits.  Immediately  following  the  development  of  the  mles  for  differen- 
tiation the  corresponding  inverse  operations  or  inte^^tions  are  gix'en .  The 
unity  of  the  two  branches  of  the  Calculus  is  emphasized  by  this  method  of 


A  lai^  number  of  examples  are  given  including  many  practical  numer- 
ical problems  from  mechanics  and  branches  of  apiplied  mathematics;.  A 
table  of  Integrals,  arranged  for  convenient  reference,  is  also  appended. 

ACKXOWI^KDGMENT  IS  HEREBY  MADE  OF  THE  RECEIPT  OF  THE  FOIXOWING: 

PROCSKDINGS  OF    THK   AMERICAN    GaS    LIGHT   ASSOCIATION,     Vol.     XIII.      I%6.      ThlS 

book  cootahis  m  latxe  nomber  of  papers  mod  discussions  and  is  valuable  Jts  a  work  of  refer- 
ence on  oiany  np-to-date  subjects  in  the  gas  ligfht  industn-. 

CATaxjOCUE  OF  THK  Marimk  Ikok  Worcs,  of  Chicago.  This  firm  makes  a  specialty 
of  marine  machinenr  and  complete  steam  yachts  and  launches.  In  their  ver\*  neat  catalogue 
is  to  be  found  excellent  descriptions  and  illustrations  of  marine  mechanisms  as  well  as  use- 
ful tables  and  information  rej^rding  the  same. 

CATAU>ctm  OF  THK  WiLBRAHAM  Bacer  Rlower  Co.,  of  Philadelphia,  confined  en- 
tirehr  to  descriptions  and  illustrations  of  the  Green  Positive  Rotary  Pressure  Blowers  and 
Gas  Exhausters.    Various  tables  and  information  are  iHN'cn  regarding  the  use  of  blowers  in 


SrsciAL  Catalogue  from  Henry  R.  Worth incton.  of  New  York,  describing  the 
Worthing:ton  Condensers— Jet,  Sur&ce  and  Self-cooling;.  Se\-eral  topics  of  general  interest 
are  set  forth,  namely  :  Value  of  condensation  with  table  showing  per  cent,  gained  by  same; 
nwtbod  for  determniation  of  amount  of  injection  water;  table  of  properties  of  saturated 
steam  ;  table  of  mean  effective  pressures  and  table  showing  friction  of  water  in  pipes. 
Their  new  general  catalogue  No.  aS  containing  description  of  their  Pumping  Engines,  Steam 
Pumps  and  Hydraulic  Machinery'  has  a!so  been  received, 

Catauogue  of  the  St.  Loris  Iron  and  Machine  Works,  St.  Louis,  Mo.,  describ- 
ing the  standard  "  St.  Louis  Corliss  "  etigtne,  and  showing  by  numerous  line  drawings  the 
details  of  their  engines. 

Catauoguk  of  the  Amsonia  Brass  and  Copper  Co.,  setting  forth  the  various  physi- 
cal and  mechanical  metal  tests  as  applied  to  Tobin  Bronze,  which  is  offered  for  use  in  pump 
piston  rods,  ywdbl  shafting,  rudders,  centre-boards,  pump  linings,  condenser  heads,  fin 
keels,  tube  sheets,  etc. 

Catalogue  of  Uehung,  Steinbart  &  Co.  (Limited),  of  Newark,  N.  J.. giving  a  full 
description  of  the  principle  of  the  Pneumatic  P>*rometrr.  together  with  its  application  to 
blast  furnaces, annealing  and  temperature  furnaces,  and  to  all  industries  in  which  high  tem- 
peratures are  important  lactors.  Several  charts  are  shown,  giving  autographic  records, 
made  by  the  Pyrometer,  of  the  heat  conditions  as  they  existed  at  the  time  and  place  of 
application. 
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0[  these  goods,  and  all  our  Roods  Are  warranlcd. 

MANNHEIM,  DUPLEX,  and  other  SLIDE   RULES. 

Standard  Profile  and  Cron-secti»n  I'apeis.  Proflle  Tracing  Papers.    PsraKon  Scales 
(divisions  on  white  surfaces].    Pal —  ■^-' '—  ■-■■•■' ' ' 

Com  pain,  Cnains,  R 

EXCELSIOR  MEASURING  TAPES,  with  Patent  Center;  Steel,  Metilllc,  Linen. 
EXCELSIOR  STEEL  POCKET  TAPES,  in  l-lOths  or  l-12ths. 


F.  LUTHIN, 

t97  Washington  Street,  Hoboken,  N.  J. 

BOOKS.    STATIONERY, 

Sheet  Music  and  Drawing  Materials. 

Te«t  Rooks  Supplied  ot  Short  Nullcc.  Discount  off  on  all  Books. 

^"M I T.T.TONr    BOOKS 

RARE,   CURIOUS,   CURRENT,   IN   STOCK. 
ALMOST      GIVEN      AWAY! 


Libraries  Supplied  Cheaper  than  at  any  Book  Store  in  tbe  IVorld. 
Libraries  and  "Books  'Bought.     (Mammolh  Catalogue  Free. 

81  Chambers  St.,   rhirj d^,- u-tu «/ aty  n^u-^rk.  NEW  YORK. 
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PROKKSSIONAL. 


A  SSAYING  AN  D 
^      ANALYTICAL 

CHEMISTRY. 

Analyses  of  Ores,  Coals,  Waters, 
and  all  Metallurgical  Products. . . 

Thos.  B.  Stillman,  Ph.  D.  ,  F.  C.  S. 

Stevens  Institate  of  Technology*, 
HOBOKBN,  N.  J. 

Special  Courses  of  Instruction  in  above 
Subjects. 


WILLIAM  KENT,  M.E. 
(Stbvbns  '76) 

Consulting  Engineer, 

Passaic,  New  Jersey. 

Al'thor  ... 

"  Th*  Mechanical  Engineer* x 
Pocket- Book:' 


B 


URHORN&GRANGER 

Contracting  Mechanical 
Engineers, 


136    LiBBRTY    STRBBT, 


NEW  YORK. 


Engines,  Boilers,  Pumps, 
Complete  Steam  Plants  a  Specially. 

Sole  New  York  Selling  Agents, 

Steams  Manufg  Co.,  Erie.  Pa. 

Edwin  Burhorn,  M.  E. 

TJEHLING.STEINBART 
&  CO.,  Ltd.. 

«1  MuLRRRRY  St.,  NEWARK,  N.  J. 
Maaufkcturcn  of  the 

Pneumatic    Pyromei er 

Self-Recording,    Durable,   an^ 
I  Reliable   to   3,000**   F. 


f^  FABERouFAUR.Jr. 

182  Nassau  Stkbbt, 

NEW  YORK. 


Solicitor  of  American  and  Foreign 

Patents 

and  Expert  in  Patent  Causes. 


(Stbvbns  '84.) 


PATENT^. 

EDWARD  P.THOMPSON,  stbvbns '78 
Registered  Patent  Attorney,  No.  586. 

BSTABUSHBD  IN  1883. 

Evening  appointments  made.  Served  over 
a  score  of  Stevens  men. 

Experienced  in  patent  business  by  cor- 
respondence. Start,  by  sending  descrip- 
tion of  invention,  for  estimate. 

Competent  Associates. 

Rbprbsbntativb  Clibnts  as 
Rbpbrbncbs. 

Mica  Insulator  Co.  rSs.aoo  of  patent  busi- 
ness), ai8  Water  St.,  N.  Y. 

Prof.  Sidney  H.  Short  (Won  interference 
case  and  travelled  5.300  miles  taking  testi- 
mony), Cleveland,  Ohio. 

Prof.  Dougald  C  Jackson,  University  of 
Wis  .  Madison,  Wis. 

Prof.  Benj  F.  Thomas,  Ph.  D.,  O.  SUte 
Uni.,  Columbus,  Ohio. 

LuHwig  Gutman  (63  U.  S.  and  Foreign), 
Peoria,  in 

Colt  &  Co.,  115  Nassau  St..  City. 

D.  Mc  Farlan  Moore  (3a  U.  S.  and  For- 
eign), Moore  Elect.  Co.,  52  Lawrence  St., 
Newark   N.  J. 

Royal  Electric  Co.,  Peoria,  III. 

Jerome  Carty,  Philadelphia,  Pa. 

W.  P.  Widdifield,  (assignor  to  Westing- 
house  Air  Brake  Co.).  (Patents  obtainM 
In  U.  S..  Canada,  Great  Britain,  France, 
Germany,  Belgium,  Italy,  Spain,  Russia, 
India,  Austria,  Hungary)  Uxbridge, 
Ontario. 

Edward  J.  Willis,  Supt.  Richmond  Trac- 
tion Co.,  Richmond,  Va. 

Address,  EdWARD  P.  THOMPSON, 
919  Tsmpls  Ooart,  Vsw  Toik  Oity. 
KMiy  muttiiom  tkg  Stbvbns  Indicatob  when  communtcaimg  with  Us  advertising  pcirom^. 


M«in.  a.  S.  M.  E.  M:in.  A.  I.  M.  E. 

UENRYA.  BANG,  M.F 

i  1  (Stbvbns  '88) 

Consulting  and  Constructing 
Mechanical  Engineer, 

1x86  BROADWAY,  NEW  ^'ORK. 

^wer  Plants,  Water  Works, 

Special  Machinery,  etc.. 

Designed  and  Erected 


law  Irw  forts 

CHICAGCL 


SHixsTsniawr 


Tbe  Lunkenlieiiiier 
Regrimiii^  Vitvea. 


C.  p.  SPLITDORF, 

11-27  VaiKlettaterSL,  New  rort, 

mtpxiiEdis. 


A  LL  corT*  ar«  wminii  with  ihe  r-rle- 
'^  hraM-rl  Splitd«rfIiiMUt«dWire 
ivi    hiittily    pnliahM    Bard    Ihibber 

SpOOla.Hn'l  m1unT<rli'^^llacll1••1mrly 

Mwed  Automatic  Sraak  and  Polv 

(^■gM-,  Kivinij  ..  hrsvjr  spark. 

GwitnDfluit  Snurt  if  Itit  iistM  %t  ^rrantid. 


and  IfbenUy  uml  by  iiit«llli«t 
iogiM  opon  reqoot. 

TffimiBffiiQa., 

CINCINNATI.  0„ 

U.S.  A. 

16  ™HTLAMDT  ir.,  HSU 

fVOBB. 

"""""■ 

ALEX,  C.  HUMPHRE  YS,  At.  E„  Af.  /.  C  E„  A R THUR  G.  GLASGOW,  M.  E., 

NAT.  BANK  OF  COMMERCE  BLD^G.  o  VICTORIA  ST., 

NASSAU  *•  CEDAR  STS.,  NEW  YORK,  LONDON,  S.  W.,  ENGLAND. 

CABLE  ADDRESS,  LONDON  AND  NEW  YORK,  "HUMGLAS:' 


HUMPHREYS  &  GLASGOW, 

CONTRACTING  AND 
CONSULTING 

GAS    ENGINEERS. 


Water  Gas  Plant  a  specialty.        Gas  Properties  Examined  and  Valued, 
Aduice  as  to  Improuement  of  Gas  Properties  and  Management.  .  .  .  . 


QAS  investm:ents. 


TEACHERS  WANTED! 

Over  4.000  vacancies— several  times  as  many  vacancies  as  members  Must  have  more 
members.  Several  plans ;  two  plans  g:ive  free  registration ;  one  plan  GUARANTEES  po- 
-sitions.  10  cents  pays  for  book,  containing  plans  and  a  $500.00  love  story  of  College  days. 
No  charge  to  employers  for  recommending  teachers. 

SOUTHCRN    TCACHCRS'     BUR CAU.  1  REV.  Dr.  O.  M.  SuTTON,  A.  M..  r  SUTTON    TEACHERS*    BUREAU, 
S.W.  con.  MAIN  *  30  8T8.,  LOUISVIL'  Ey  KY.  i  PhesioCnt  and  Manager.  (    69-71  DEARBORN  ST.,  CHICAGO,  ILL. 

Noriherm  vacancies  Chicago  office.  Southern  vacancies  Louisville  office. 

One  fee  teg^istert  in  both  offices. 

Jacob  Kleinhans.  John  B.  Stobabus. 

CHARLES  COOPER  &  CO., 

]y[anufacturmg  Qhemists  and  Importers. 

194   WORTH   STREET, 

Near  Chatham  Square,  rscw  York* 

Chemicals:  Medicinal,  Tbotograpbic,  and  for  the  Trades, 

Xmdfy  mention  the  Stttbns  Indicator  when  communicating  with  Us  advertising  patrons. 


>F  rr 


St^'^TiS  In^rrnn^  'jf  T^-rruL^feg^r 


£fir:en#i?  T-*sOi  ir  Z^rnanox  ant  Mhmnt.   n'  Pimm     nut    rts  ■imiaiT' 


^^  "•• 


If  jL«er:nc  "Ltgrmm^  ^ffngm  ma  ?!anis. 
ZjvfnsBOUimenzcsL  1-^ggrminanfliis  if  ^inrv!-: 

T.-«rj5  u  -hit  -aTKi^rti  ii'  %izc:r:ais   if  I.mssrun^iin  miier  H^nns^fssK:. 
7^n£iii*    '^ininrTiXi'-'i.  mil  Tinaniiai  Ttnan. 

Tut   Z^itmnisLr^an    .t     :itt   Iiisiianiin   mn    Ijssscini:*    jf  "V^rc  jmi. 
Oil  Jen. 

d«nirji;     >:.iai -rfr.    ;f*    ',??^,    Miif3i=.     --lii^^    "ViiErs   :br   r-siimicai 

L£?AF.TMEyT  OF    TESTS. 
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yHE  Pratt  &\Yhitney  Qompany. 

HARTRORE).    CONN..    U.  S.  A., 

DBSICNBRS    AND     MANPFACTURKKS  OF 

MACHINE  ♦f  TOOLS 

For  G«nerml  and  Special  Serrioc  In  Machine  and  Railway  Shopi, 
and  Agrioaltural  Implement  Worki. 


Flour  Mill  Roil-GrMmni  Machinery.  Drop  Hammers^  Punching^  Pressts,   ReiractiU  Jih 

CrantB^  B^ii  Cutttrt,  Die  Stocks,  Taps^  Dut,  Reamers,  Standard  Sine  and  Thread 

Gauges^  Milling  Cutters,  Cutters  /or  Teeth  of  Gear  Wheels,  Renshaw  Ratchet 

Drills,  CouUittatiom  Lathe  Chucks^  Kennedys  Patent  Spiral  Shear  Punch, 

Standard   fleasuring  and   T^^ng  riachines. 

AUTOMATIC  WEIGHING  MACHINES. 

BRASS  FINISHING  MACHINERY. 

FACTORIES  equipped  with  complete  plants  of  Machines,  Fixtures,  Small  Tools,  and- 
Gauges,  for  the  manufacture  of  Guns,  Sewing  Machines,  Bicycles,  Typewriting  Machines, 
Brass  Goods,  and  similar  articles  requiring  interchangeable  parts. 

We  shall  be  pleased  to  furnish  Catalogues,  and  also  Illustrations  descriptive  of  various 
machines  not  included  in  the  Catalogue,  together  with  complete  Price  Lists  and  best  Dis- 
counts.   In  writing  us,  please  mention  the  Indicator. 


W.& A. FLETCHER  COMPANY 


¥    ¥    ¥ 


NORTH  RIVER  IRON  WORKS. 


AAA 


^team  ^ngines,3oilers,and  Machinery 


¥    ¥    ¥ 


Hudson  St.,  i2Th  to  14TH  St., 

Take  14111  Street  Ferry  from  New  York.  ^^^^^  HOBOKPIN,    N.   J. 

Kindly  mention  the  Stevens  Indicator  when  communicating  with  Us  advertising  pcUrons, 


■  MLES  TG'0L"»V0tP8CS  CO.. 


4*jiLr":>t.  iHjc 


.iRjiuffi  iiblm  jnlnL  uUW  ^t—^: 


ssBETrcaat^Y  2^^:?  "^sivQ 


CAMERON 


STEAM. 
PUMPS 


Simple, 

Compact, 

Durable, 

Efficient. 

MA  OUTSIDE  '|-,r:  (j 

iNU   VALVE  GEAR. 


Adapted  to  Every  Possible  Duty. 


For  Illustrate  J  CMaiegue  address— 


The  a.  S.  Cameron  Steam  Pump  Works, 


HI 


Mcintosh,  seymour  &  co. 

STEAM   ENGINES. 

AUBURN,  N.  Y. 


Kindly  mention  the  Stevens  Indicator  when  communicatimx  wiih  Ut  odvertitmg patremu 


Xlll 


STEVENS   SCHOOL 


THE 


Academic  Department 


OF  THK 


3tevens   Institute  of  "yECHNOLocY 

River   Street,  bet.  6tti  &  6tti, 

HOBOKEN,  N.  J. 

OPENS  SEPTENIBER  16.  18Q7 


Examinations  for  admission  on  the 
13th  and  14th  of  September,  1897. 


Full    Courses    of    Study    Preparatory    to    Schools    of 

Science    and    Colleges, 


TUITION,  -  -  -  $150.00  Per  Annum, 

or  $50.00  Per  Term. . 

Tlneee    Terms    include   all    tVie    Studies. 


FOR    CATALOGUE,   APPLY    TO    THE   PRINCIPAL   OF    STEVEKS    SCHOOL. 
Kbtdfywumiiam  (kg  Stkvbms  Indicator  when  commumicating  with  its  advertising  ^airoms* 


Bkowx  &  Sharhe  XIkg.Co. 

MACHINERY  AND  TOOLS. 

PKO\Il>ESCE.  R.  L 

A  VEW  LDIE  OF  AUTOMATIC  GEAB  COTTDIG  KACHZHBS. 

We  have  in  process  of  manulaclure  a  new  series  of  four 
Machines  for  Cutiing  Spur  Gears.  The  smallest  takes  Gears  to 
3fo  inch  dumeter.  S  inch  face,  ^  diametral  pitch,  and  the  largest 
takes  Gears  to  64  inch  dtameler,  \2  inch  face,  2  diametral  pitch. 

These  Machines,  in  speed  and  quabty  of  work,  are  superior 
to  earlier  Machines,  and  in  all  respects  are  as  satisfactory  as  our 
Milling  Machines. 

The  No-  }  are  now  in  stock,  and  the  other  sizes  are 
approaching  completion. 

;li  V*  hive  in  Bock,  1 


m  Kvdinc  nl  tbcjr  ordcn  by  « 


JHK  Hhndrick  Mfg.  Qo.,  Ltd.. 


CAKHONDALE.   F-A. 


'I'ontifex-Hendrich  Ice  and 
'K^/rt'Mfrdtiitg  -Maihines, 
HenJruh-Smith  HvJraiilic 
I'ilier  Presses,   HyJraiilic 
Presses  and  Afcutiitilators. 
C.iial  Breaker  Machinery, 
Prmer  Pumps.  .  .  . 

Perforated  Sheet  Metals  of 
every  description  for  Mit'itip 
and  Milling  Marhiner 


XM/ymfn/fo„HtStin/ 


m  vkfn  mmnamiealint  wilk  ill  cdnrtHinv  f^t' 


